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Simple Remote Control: instantaneous trans 
fer from automatic to remote manual operation; 
no reset position. 

Easy Manual Operation: handwheels built 
into unit give ample mechanical advantage for 


moving heavy loads in case of power failure. 


True Position Indication: electric indicator 


on panel responds only to movement of drive 
shaft: no errors due to sticking of dampers. 
freezing 


clogging or 


Outdoor Service: vo 
troubles; no jacketing or shelter needed. 

Our Folder NU9-463(1) gives full details about 
Metermax electric a copy write 
to Leeds & Northrup Company. 4910 Stenton 
Avenue. Philadelphia 44, Pa. 
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LINK-BELT Car Shakers and Rotary Dumpers 
empty railroad cars faster... 


..- more gently...at lower cost 


IT'S EASIER ON CARS. thanks to exclusive 


low-frequency vibration. And the Link-Belt Car Shaker also 
has a much lower noise level. Positive action gets most hop- 
in a few minutes. Especially 
good for damp, sticky materials. Write for Book 2345. 


per bottom cars “broom-clean 





UNLOADS GONDOLAS IN 90 SECONDS 


or less (including return to upright position)! Simple, 
automatic, fool-proof—Link-Belt Rotary Car 
be operated by unskilled labor 


cars...up to 90-ton capacity. 


Dumper can 
Takes all types of open top 


Get an unbiased recommendation for 
the right type of car unloader for your needs 


Whether you empty a few gondola cars a day 
or hundreds—Link-Belt has equipment designed 
to do the job with maximum efficiency. Short- 
ages of manpower, demands for ever-increasing 
production—both emphasize the necessity fer 
mechanized, push-button car unloading 
Link-Belt’s low-frequency Car Shaker meets 
the needs of smaller users. While for larger 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los 
Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). 
Offices in principal cities. 


12,320 


POWER * JULY 1952 


operations, Link-Belt’s automatic Rotary Car 
Dumper offers tremendous capacity. Both are 
engineered by the leader in materials handling 

each does a better, more economical job, 


faster, for your particular requirements. 


CAR SHAKERS and ROTARY DUMPERS 





Simplicity, long life, easy maintenance 


(i) Opposed impellers balance axial thrust. . 


2) Impeller mounting provides leak-proof 
shaft sealing between stages. 


CAPACITIES TO 1000 GPM (38) Exposed shaft insures freedom from 
distortion. 


PRESSURES TO 1200 PS! 


@ ramovble sing bones pert to 
TEMPERATURES TO 350-400F bility in choft sealing ervengement. 


(5) See 


eliminate 
(J) Casing support insures coupling olign- 
ment. 


Positive interstage wearing ring seals 


You get them all with... e 


OPPELLER PUMPS 


Look at the seven outstanding features shown in the __ costs. Suitable materials are available for all water 
cross-section and you'll see why De Laval Boiler Feed _—_ conditions. Write today for bulletin giving full 
Pumps stay on the job for years...trim maintenance _ application and specification data. 


ss & 
Boiler Feed Pumps 
YY = 


DE LAVAL STEAM TURBINE COMPANY 
Trenton 2, New Jersey 
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GENERATOR ROTORS like the one on our 
cover come out of the shops these days in 
record-breaking numbers, to meet the needs 
of our tremendous 


Unit 


power-building drive. 
GE's 
Schenectady shops before shipment to Cal- 
Electric 
machines, 


pictured is being checked in 
ifornia Power Co. It’s second of 
three 100,000 kw, for 
CEP’s new steam plant at Highgrove. 


totaling 
Today's high speed rotors ire more Tre- 
liable, and can be built more economically, 
because of steady progress in design and 
methods. For a quick sum- 
mary of these developments, see p 82. 


construction 


Next month... 


® New 


put forward by 


theories of energy processes, 
Prof Neil Bailey in 
March Power (p 74) and at a meeting 
held at Rensselaer Poly, have created 
quite a stir. 
bate” still August for a 
quick roundup of comments, first step 


As of now the “great de- 
rages. See 
in our program of reporting the outcome 
of his proposals. 


® If you thought de 


out,” you're wrong. 


“on the way 
Matter of fact, the 
business of rectifying ac to de is on the 


was 


upswing, as you'll see in a survey of 


current methods, including a new me- 


chanical power rectifier. 


® Stuffing boxes do only as good a job 
is you let them. To keep them in tiptop 
shape, Frank practical 


tips on tools and maintenance methods 


read Cowan’s 


8 Whether you rewind your own motors 
or have the work done for you, you need 
to know the 


class job. 


steps involved in a first- 
\n August picture story takes 
you, step by step, through the rewinding 
of a squirrel-cage induction motor. Fu- 
ture articles will cover other types. 


...and future months 


® Biggest event of the Power future 
still looks to be our 48-p “special” on 

With the help of Ladislav Sut- 
graphic 


water. 


nar, arts consultant, we've 
planned a unique pictorialized presen- 
of the 
understand this most important of in- 
dustrial raw materials and to build a 


program for your plant. 


tation basic facts you need to 


sound water 
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same fine stocks as the Texaco Regal Oil that 


TEXACO Regal Oils (R&0) 


TURBINES 





New York 17, N. Y. 
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* 
D fe | th | TOWN OF GALLUP (N. M.) ELECTRIC POWER PLANT ( 
= Pp e n te | e is 100% Texaco-lubricated. These two General Electric 
turbines — 4600 KW and 1800 KW — have been lubri- 
cd + cated with Texaco Regal Oil B (R & O) ever since they 
er fol miite| sha went on the line. 
ii 
has been world-famous for more than 20 years. 
Special Texaco additives, however, give Texaco 
Regal Oil (REO) more than ten times as 
much oxidation resistance and vastly increased 
rust-inhibiting power. Special processing pre- 
vents harmful foaming. 
There is a complete line of Texaco Regal 
Oils (R&O) for every type and size of tur- 
When Texaco Regal Oil (REGO) goes into bine. They meet the stringent specifications 
a turbine system, freedom from rust, sludge of all leading turbine builders and are the 
and foam is assured. Texaco Regal Oil (RGO ) choice of operators everywhere. 
keeps the turbine system clean, keeps bearing Let a Texaco Lubrication Engineer help you 
temperatures normal, assures instant governor step up efficiency and reduce costs. Just call 
response. You can count on dependable per- the nearest of the more than 2,000 Texaco Dis- 
formance, low maintenance costs. tributing Plants in the 48 States, or write: - 
lexaco Regal Oil (R&O) is made from the The Texas Company, 135 East 42nd Street, f 
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...with Power 


readers... 


INFORMATION, PLEASE! 

Some years ago, you published an article 
on a simple way to analyze short circuits in 
small electrical systems. Can you tell me 
when this article appeared and send me a 
reprint or a copy of the issue? I need the 
nformation and will greatly appreciate any 
help you can give me 


Los Angeles, Calif D J CHAMBERS 


Reader Chambers’ request is typical of 
many we receive. We publish it here be 
cause it gives us a chance to tell all our 
readers something of our practices with 


respect to reprints, back issues and the like. 
It may save you time and trouble when 
you need information that has been pub 
lished 

First as to back issues. For obvious 
physical reasons we can only keep a lim 
ed stock of back issues and those only for 
1 short time—usually less than six months. 
Thus when you ask for older issues we must 


n Power. 


refer you to firms making a business of 
stocking and selling back-number maga- 
zines, of which there are several. 

Most of the time, however, a complete 
issue isn’t needed, only a particular article. 
We keep a stock of “tear sheets” and can 
isually supply copies of individual items 
up to about a year after publication. These 
may be obtained without charge as long as 
the supply holds out 

(Continued on page 206) 
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...lines and bylines 


WORLDWIDE operations of Chemical 
Construction Corp take its engineers to 
many far corners, give them many in- 
teresting international insights. We 
asked John Salviani, who describes a 
Chemico project on pp 71-73, to tell us 
some of his impressions of engineering 
in out-of-the-way places. 

Most surprising, he says, is what can 
be done by putting American know-how 
in partnership with native craftsmen 
and unskilled labor. This combination 





makes it possible to construct and oper John Salviani 

ate complex modern chemical and 

power projects in spots where technical skills are unknown. He cites 
pipe welding as a field where native labor excels. 

In some countries, a handful of American welding instructors have 
been able to train enough native welders to meet all job needs. And 
their work quickly proves good enough to handle not only high-pres- 
sure piping but tricky welding on stainless pipe and vessels 


BOILERS AND FURNACES have been 
Max Kuhner’s prime professional in- 
terest ever since he graduated from the 
University of Karlsruhe in 1921. His 
career in power began then with de- 
velopment work on the first commercial 
1500-psi natural-circulation unit. 

In this country in 1925, Max took 
charge of engineering for Badenhausen 
Corp and held the post of chief mechan 
ical engineer until the consolidation, 
in 1931, with Riley Stoker Corp. He 
then moved to Riley’s Worcester head 
quarters as chief mechanical engineer 
for development of steam-generating and fuel-burning equipment. 
Since 1949, he has been vice-president in charge of engineering. 

Last year Max took a swing through European boiler shops, was 





M H Kuhner 


mightily impressed by their modern manufacturing methods, economi 
cal use of critical materials. And also by the serious study given 
American design advances as reported in the technical press. 

Max likes to recall that his university friends threw up their 
hands in horror when he said he was going into steam power. It 
was supposed to be on the way out. Now, 31 years later, he can’t see 
any job more exciting than that of building better boilers. “Never 
a dull moment,” he says, makes it a hobby as well as a career 


PISTON RINGS was the subject of one 
of Steve Elonka’s early contributions 
to Power. Based on his experience as 
machinist and marine engineer, it 
passed along shop-wise tips on installing 
and renewing rings. 

\s a Power staffer, Steve has been 
itching for some time to start a series 
of practical manuals for engineers con- 
cerned with operation and maintenance. 
He got the green light a while back and 
took piston rings as subject for the first 
effort in this new direction. 

For months now he’s been up to his 





Steve Elonka 


neck in piston rings—refreshing his own wealth of experience, dig- 
ging out dope on new problems and new answers. The result begins 
on p 103. If you like it, why not drop Steve a line and tell him. 





ch and Development Come... 
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In averaging 1.13 lb. of coal per kilowatt-hour during the past year, America’s electric 
companies set a new record in their uninterrupted drive to hold down the cost of electric power 
generation. This continued, phenomenal, year-by-year record of progress has resulted from 
painstaking attention to the details of a// equipment needed for the production of electricity. 
Of particular significance have been B&W developments in fuel-burning methods and 

steam generation. Many of these are included in today’s most efficient stations having 

heat rates of less than 0.8 Ib. of coal per kilowatt-hour. 


From B&W Research and Development have 
come such advances as Pressure-Firing, Cy- 
clone Furnaces, improved alloys for high 
steam temperatures, Cyclone-Steam Separators 
for simplified high-pressure operation, better 
methods of steam temperature control, divi- 
sion walls for compact furnaces, and many 
others. Separately and in combination, these 
modern engineering features are aiding the 
power industry in its endless search for 
cheaper, more reliable electric power genera- 
tion. 


Our engineers will be glad to provide the de- 
tails on these and other advances coming from 
B&W ’s continuous Research & Development 
Program. The Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd Street, New 
York 17, N. Y. 





BABCOCK 
&£ WILCOX 








/ 


a 


Pressure-Firing, Gas Recirculation, Cyclone Furnaces, High Pressure and Temperature with Reheat, 
and Cyclone Steam Separators are features of this B&W Radiant Boiler on order for a mid-west 
power company. Rated steam capacity—1,200,000 Ib. per hr. Design pressure—2125 psi. 
Pressure at superheater outlet—1900 psi. Final steam temperature—1050F. Reheat to 1000F. 
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“/\IR PURE" SOOT BLOWING 











> 





is AUTOMATIC o>. 


Diamond “Air Puff” Soot Blower has multi- 
nozzle element permanently installed inside 
setting. Compressed air is discharged in meas- 
ured short puffs with pauses between. The air 
motor rotates the element during puff . . . stops 
during intervals while original air pressure is 
restored. Air waste avoided by confining 
blowing time to period when pressure is high 
enough to be effective. 


Master Controller which auto- 
matically controls all Diamond 
“Air Puff” Soot Blowers in system. 
Automatic . . . just a twist of the 
wrist and the controller does the 
rest. Controls puff duration and 
interval, regulates element rota- 
tion, opens and closes air valve in 
head, and determines sequence. 


Diamond Specialty Limited —Windsor, Ontario 


The most effective and economical means for 
automatic cleaning of small and medium 
sized boilers is usually the Diamond “Air 
Puff” Soot Blower System. It is an automatic 
sequential system . . . the engineer merely 
actuates the control to start. The compact, 
versatile controller operates each blower 
correctly and in proper sequence .. . then 
shuts off at completion. The blowing air is 
used for all functions ... blowing . . . rotating 
the blowing element . . . and actuating the 
controller. No other source of power or 
energy is required. Compressed air is sup- 
plied by a relatively small compressor- 
receiver unit because of “Air Puff” (measured 
interval) blowing. 

Simple, inexpensive, effective, the Diamond 
“Air Puff’ System does a remarkable job at 
low cost. Cleaning by air puff is more 
efficient . . . requires less installation and 
maintenance expense. 
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with the NEW and IMPROVED 


“Alleys” 
ILLUMINATOR 


for DIAMOND 
Bi-Color Gauges 








Steam 


shows RED 
an empty il 

glass is — 

entirely pene 


RED GREEN 


a full glass 
Using lamps similar in general construction to “sealed beam” is entirely 
automobile headlamps, the new Diamond “Hi-Lite” Bi-Color Gauge GREEN 
Illuminator is a definite improvement over previously used sources 
of light. This type lamp has a reflector sealed inside where it 
cannot get dirty. The face of the lamp is easily accessible for clean- 
ing ... «as are all other parts of the illuminator. 

A very high level of illumination is maintained throughout the 
long life of the lamps. This provides greatest possible color con- 
trast at water level . . . permits longer time between gauge clean- 
ings, therefore reducing maintenance. The gauge remains easily 
and clearly readable when dirty mica would otherwise make 
reading difficult. 

The Diamond Bi-Color Water Gauge makes use of an unvarying 
optical principle to show water green ... steam red. With proper 
illumination, water level is unmistakable . . . whether viewed 
directly, or through a system of mirrors, or on control panel by use ¢ 
of Diamond “Utiliscope"” (Wired Television). Ask for new Bulletin 
No. 1051 U. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited— Windsor, Ontario 



































. EASY ACCESSIBILITY 
REDUCED FOR QUICK 


MAINTENANCE MAINTENANCE 
costs 
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this Elliott turbine is the net- 
ural choice among men who 
demand sound performance 
with low maintenance: 


AIRWALL LABYRINTH SEALS WITH NO RUB- 
BING CONTACT protect bearings against dust, 
fly ash, etc. — 


CENTERLINE SUPPORT assures constant align- 
ment at all times, irrespective of possible expan- 
sion due to temperature changes — 


PACKING GLANDS REMOVABLE without raising 
upper half of turbine casing — 


SHAFT IS SPRAY-COATED WITH STAINLESS 
STEEL under the packing gland, eliminating special 
maintenance after shutdown — 


TURBINE BUCKETS AND SHROUD OF STAINLESS 
STEEL for maximum life and sustained efficiency — 


ROTORS DYNAMICALLY BALANCED for smooth 
operation — 

CONSTANT-SPEED GOVERNOR READILY AD- 
JUSTED for permanent speed change — 


BUILT-IN STEAM STRAINER of heavy stainless 
steel and 


STANDARDIZED PARTS that fit all YR Turbines, 
greatly reducing parts inventory. 


Bulletin H-16 has the full story. Phone or write 
your nearest Elliott office. 








ELLIOTT Y£ TURBINE 


this popular turbine can be adapted fo practically 
any operating conditions: 


®@ Five frame sizes 
® Eight different turbine types 


. Two handvalves controlling nozzling ® Your choice of several governors 
. Hand-operated speed changer each independent of the standard 
. Remote control speed changer, air or electric overspeed governor 

. High exhaust-pressure trip ® Gland seal piping for condensing 
. Remote control electrical trip operation, or operation with gas 


. Hand throttled emergency trip valve. ® Exhaust connection on either side 


ELLIOTT Compaw fe 


Steam Turbine Dept. 
Plants at: JEANNETTE, PA. © RIDGWAY, PA. © AMPERE, NW. J. © SPRINGFIELD, 0. © NEWARK, W. J. 
RICT OFFICES IN PRINCIPAL CITIES 


® Six elective control devices, including: 








What’s YOUR 
Fuel-dollar 


This Centralized Boiler Control Room insures high efficiency in the use of Fuel-dollars at 
the Mustang Station of Oklahoma Gas and Electric Company. It includes Bailey Meter Combustion 
Control, Bailey Three-Element Feed Water Control, Bailey Steam Temperature Control, and Bailey 
Feed Water Pump Recirculating Control for two gas-fired boilers. 








COMBUSTION ° PRESSURE 
FEED WATER ° LIQuID LEVEL 


\ 
Coutrols for Steam Mlaute TEMPERATURE » FEED PUMPS 
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Efficiency ? 


A dollar’s worth of fuel has the same 
potential energy, no matter who’s boiler 
it fires. But how much of the energy 
actually gets converted to a usable form 


depends on how you operate your boiler. 


That’s where Bailey Controls can help. 
And, here’s why, we believe, you'll get 


better fuel-dollar efficiency with Bailey: 


1. Complete Range of Equipment—fully 
co-ordinated. You need never worry 
that a Bailey Engineer’s recommenda- 
tion is slanted in favor of a particular 
type of equipment, just because he 
has a limited line to sell—or that 
Bailey will pass the buck for efficient 
control; we offer complete boiler 


control systems. 


2. Engineering Service — backed by ex- 
perience. No other manufacturer of 


instruments and controls can offer as 


broad an experience, based on success- 
ful installations involving all types 
of combustion, flow measurement and 


automatic control. 


3. Direct Sales - Service — conveniently 
located near you. Bailey Meter Com- 
pany’s sales-service engineers are 
located in more industrial centers 
than those of any other manufacturer 
of boiler control systems; you get 
prompt, experienced service with a 


minimum of travel time and expense. 


For better fuel-dollar efficiency — for 
more power per fuel-dollar, less outage 
and safer working conditions, you owe 
it to yourself to investigate Bailey Con- 
trols. Ask a Bailey Engineer to arrange 
a visit to a nearby Bailey installation. 
We’re proud to stand on our record: 


“More power to you!” 


BAILEY METER COMPANY 


1036 
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CLEVELAND 
BAILEY METER COMPANY, LIMITED e 


10, OHIO 


MONTREAL, CANADA 














Penelec at Front Street is adding two Combustion Engineering-Super- 
heater radiant type boilers fired with pulverized coal or oil, each rated 
at 400,000 pounds per hour at 1250 psi and 950 degrees FTT. Soot 
blowing will be by steam, with air-powered long retractables, rotary 
units, wall blowers and air-heater blowers under Vulcan Automatic- 
Sequential Control. 


Lights on the boiler diagram will 
show that each blower operates 
in correct sequence and for the 
proper time. Centralized at the 
panel, soot blower control is flex- 


ible to meet any operating need. 
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Now using Vulcan on the 675-psi 
boilers at Front Street and Seward 
—and on 875 psi boilers at Warren 
—Pennsylvania Electric Company 

is swinging to Vulcan Automatic- 
Sequential Soot Blowers for the new 
1250-psi boilers in the Front Street Sta- 
tion addition at Erie, Pa. 

Better boiler cleaning is sure, because 
blower operation will be positive and at 
proper intervals. 

Steam will be saved, since each blower 
will operate for exactly the correct clean- 


ing period and no more. 


Time will be saved, for operators will 
start the sequential soot blowers from 
the panel—no need to climb to remote 
locations. 

Operation will be dependable, for 
complete protective devices are pro- 
vided for all units. 


Get details in Bulletin 483. 


COPES-VULCAN DIVISION 
CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 
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INDUSTRY DOES THE | 
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i Ba iis, Ma a 
THE CHEMICAL INDUSTRY depends on standard, atmospheres. The 7'¥2-hp totally-enclosed fan-cooled Tri- 


“off the shelf,” Tri-Clad motors in the most adverse operat- Clad motor above drives a crude ash conveyor an average 
ing conditions, including corrosive, abrasive and explosive of over 23 hours every day. 


GENERAL @@ ELECTRIC 
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TOUGH JOBS WITH 


7TRI/CLAD MOTORS 





REG. U.S. PAT. OFF 





EXTRA PROTECTION 


Every Tri-Clad motor, open or totally-enclosed, is triply- 
protected against physical damage, electrical breakdown and 
operating wear and tear. 

That’s why you'll find general-purpose Tri-Clad motors 
in every industry—not only on the usual jobs which they 
do so economically—but on the tough jobs where unfailing 
performance is a must. 

PROMPT DELIVERY Pes ‘a 
Today especially, delivery and service are important. G-E FOOD PLANTS on “co 


shipping points all over the country are ready to deliver on Tri-Clad motors to avoid costly shut-downs. Totally-enclosed, 
non-ventilated Tri-Clad gear-motor above drives a repulper in 


ntinuous process” operation depend 


most standard ratings right out of stock. And with the ¢ y.cor refinery 
most complete service shop network in the motor industry 


you are assured of the best attention to motor problems. 


TIMELY INFORMATION AVAILABLE 


If you are concerned wich training manpower, the new G-E 


Motor Selection and Application Course, including nine 
strip films, is a unique and valuable aid. A sample copy of 
the “Instructor’s Manual” (GEZ-310), which outlines the 
course, may be obtained on request. 
Also available is a free bulletin on “How to Maintain 
Motors and Generators” (GET-1202). Contact your local 
G-E sales office for any of the above material, or write 
Section 752-12, General Electric Co., Schenectady 5, N. Y. MINING INDUSTRIES know Tri-Clad motors can take abuse, 


don't twist out of line and are corrosion-resistant. This totally- 
enclosed, fan-cooled, Tri-Clad motor runs a coal conveyor. 


' j pect He 


UNINTERRUPTED SERVICE under tough conditions is assured by many METAL WORKING FIELD likes Tri-Clad motors because 
outstanding features of Tri-Clad totally-enclosed motors, for example: 1 rigid, they're easy to mount in any position, rigid and smooth running, 
cast-iron end shields and frame; 2 Formex* windings which resist oil, heat, aad can be relubricated if operating conditions warrant — without 
shock, moisture, abrasion; 3 completely enclosed bearings that will last longer disassembly! Six 7'/2-hp TEFC Tri-Clad motors run machine above 


because provision is made for relubrication if necessary. which polishes, 500 to 1000 metal coffee-makers per hour! 
Rag. trademark of General Electrsc Go 
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--- COPES APPLIED TO HYDRAULIC 


Remarkably close feed-flow and water-level 
control is being demonstrated daily by the 
COPES Balanced Flow Control at Plant Yates 
of Georgia Power Company, Newnan, Georgia. 
Units 1 and 2 went into service late in 1950. 

Each unit includes a 3-drum, dry-bottom, 
radiant-type Combustion Engineering-Super- 
heater boiler designed for a maximum continu- 
ous rating of 975,000 pounds per hour. Loads 
have been carried as high as 1,050,000—as low 


as 250,000—pounds of steam per hour. 

The COPES Control, applied through the 
hydraulic couplings of the feed pumps, matches 
feed flow almost perfectly to steam flow, and 
stabilizes water level within plus-or-minus one 
inch. Independent of meters and other controls, 
it can remain on full-automatic when they must 
be out of service for any reason. Duplicating 
COPES Control is on order for Unit 3, scheduled 


to start operation next winter. 


COPES-VULCAN DIVISION 
CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 


Headquarters for Feed Water Regulators, Pump 


COPES Recirculating Valve used with the Minimum 
Flow Control System to 
protectthe pumpson light 


Stnors, Differential 


Air impulses trom the COPES Balanced Flow Control 
actuate this controller on the hydraulic coupling to 


control the speed of each boiler feed pump. 
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WATER FLOWMETERS 
A 6 ic 


4, 


COUPLINGS 


Shown schematically is the 
COPES Balanced Flow Control in- 
stalled for each boiler at Plant Yates. 
Responsive to three influences 
steam flow, feed flow and water 
level—the COPES applies air im- 
pulses to position the individual con- 
troller for the hydraulic coupling of 
each motor driven pump. Two pum 
are normally parallelle 
third on stan any pump can 

or out by pushing the 
utton to start or stop its motor. How welfthis system controls both feed flow and water 

The feed valve is nor level i9/shown by a new COPES Perfgrmance Report 
open, but can be bo automatic whick also covers installations in two\other Georgia 
Power Company plants. Charts are reproduced, as 
fStects the pumps against over- e boiler drawings and equipment\ photographs. 
heating on light loads. rite for Bulletin 489. 

















Minimum Flow Control 


The COPES Feed Valve, installed in a vertical line, is The COPES Balanced Flow Thermostat has steam-flow 
normally wide open but may quickly be placed on and water-level elements mounted rigidly on the frame 
fully-automatic, if and when this is desired. of the water-level element. It is rugged. 
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BARBADOES BOILERS 





Two of fourteen Yarway Unit Tandems in the 
Borbadoes plant. These are hard-seat—hard 
seat combinations 





Yorway Unit Tandem 
valve sectioned through 
seatless (sealing) valve 


when a company has a $25,000,000.00 
stake in the future such as Philadelphia 
Electric Company does in its Barbadoes Station 
—then protects the boilers of that plant with 
Yarway Unit Tandem Blow-Off Valves—it’s 
significant of the dependability of those valves. 


Barbadoes is a fine example of modern power 
nari plant engineering, demonstrated by the fact 
(blowing) valve that only 11 men per shift are needed for 

operating this 180,000 KW station. 


YAR WAY 


* 


Yarwoy Unit Tandem valve 
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| Unit Tan lem Protection 





Yarway Unit Tandem Blow-Off Valves also 
are a good example of steam equipment 
engineering—used in more than 4 out of 5 
high pressure boiler plants in the country. 


Rugged construction makes Yarways strong 
and tough enough to withstand severest blow- 
down conditions. Metallurgical improve- 
ments make them resistant to the reactions of 
periodic acid wash. Outages are rare where 
Yarway boiler valves are used. 


3 
wr 


Unit tandems are available in various com- 
binations to meet all pressure and service 
requirements. 

Write for Bulletin B-433 for full details on 


Yarway Unit Tandems. For lower pressure 
blow-off valves, write for Bulletin B-424. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


STEAM PLANT EQUIPMENT 
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Doing Double 


AT ONE OF WORLD'S LARGEST MALT 


SIMPLIFYING INSTALLATION, both turbine 
and generator (shown at left) are 
shipped as complete assemblies with the 
rotors locked in place. The WA-Series 
generator is of the housing type with 
air-coolers mounted in the stator above 
the floor lines, eliminating special cool- 
ers and duct work, 














Dut 


HOUSES! 









- 


cai 


Ladish Malting Co. Uses 





~. 


Steam for both Processing 


and Power Generation 


REAT QUANTITIES OF STEAM are required in the process of 

manufacturing 10 million bushels of malt annually at the Ladish 
Malting Co., Jefferson Junction, Wisconsin. And, as an economic 
by-product, the electric power needed for plant operation is generated 
by the same steam. 

When this world’s largest single unit malt house recently needed 
more generating capacity, Allis-Chalmers again was chosen. And 
with good reason, since two Allis-Chalmers units had been supplying 
the electric power consumed at the Ladish Malting Company for 
nearly fifteen years. 

Installed in 1951, the modern 2500 kw WA-Series unit shown 
here is now on 24 hr a day, 7 day a week duty. It consists of a non- 
condensing impulse steam turbine and housing type air-cooled gen- 
erator and exciter . . . carefully engineered and manufactured to 
operate as an integrated unit. 

Built for condensing or non-condensing service in NEMA ratings 
through 7500 kw, a modern WA-Series unit also will enable your 
power plant to meet tomorrow's expanded power demand. Complete 
details contained in new Bulletin 03B7654. For your copy, just call 
your nearest A-C office or write to Allis-Chalmers, Milwaukee 1, Wis. 

A-3600 


% 
¥ 


S.S. United States, 

New Flagship of American 

*« Merchant Marine, 
Protected by World’s Greatest 
Lubrication Knowledge ! 


* 


(CVAILING on her maiden voyage this summer, the 
w 


990-ft. S.S. United States, largest and fastest 


liner ever built in America, represents a cross sec- 
tion of U.S. industry ...a composite of industrial 


lubrication problems. 


Every state contributed to her construction, more 

than 800 firms supplied materials. Represented are 
| 

the steel and aluminum industries, metal working, 

D 

power generation, air conditioning, refrigeration, 


chemical, textile, plastics, electrical—many others, 


Lubrication a Big Problem 
The cutaway view shows a small portion of the 


machinery that powers and operates this world’s 
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most modern ship. It also indicates why the S.S. 


United States — containing many of the same ma- 


chines found in plants, mills and mines presented 


lubrication problems as complex as any ever en- 


countered in industry. 


To solve these problems — to protect giant steam 
turbines, intricate hydraulic systems, generators, 
compressors, precision instruments and controls— 


~ United States Lines called on Socony-Vacuum. 


Today. the S.S. United States is protected stem to 
stern by a complete program of Correct Lubrica- 
tion. This same unsurpassed protection is available 


to you. Why accept anything less? 
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VERTICAL OUTDOOR MOTOR 
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POWER 


. 


New Outdoor Motor 


Wes wearer 
10 00 tts worst / 


You can install these induction motors outside 
—any place—and forget the weather. They’re 
naturals for power station auxiliary service, in 
fact, any place where a motor must stand up to 
weather—wind, rain, or hail as long as the 
ventilated openings are unobstructed. 

Look at the cutaway drawing at the left. You 
can see that the motor is completely enclosed 
by a steel shell. Note how air enters the shell 
at the bottom (A), flows up and around in the 
motor shell (B), to top (C), where it is drawn 
down and into the interior of the motor (D). 
Warm air is discharged from motor (E) and 
out enclosure ends (F). 

Now, what happens when moisture, rain 
and sleet are present in the air? The air is drawn 


in at point (A). As the air rises at a slow veloc- 


ity, water, sand and other heavier-than-air par- 
ticles fall to base (G) where a drain carries 
them away. Result? Regardless of outside con- 
ditions, only clean dry air enters the motor. 

For example: Sectional covers and air shields, 
easily removed by hand. Split bearing hous- 
ings, with bearings readily accessible for in- 
spection or replacement. Sturdy welded steel 
frame; stronger, lighter, smaller. 

Also, vertical-type outdoor motors are avail- 
able with features that have made Westing- 
house motors leaders in industry. 

Get the facts now for immediate use or with 
an eye toward future requirements. See your 
Westinghouse representative or write Westing- 
house Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-10375 


LARGE INDUCTION MOTORS 
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Cut-away drawing of 
KENNEDY Pulverized 
Coal Firing system 
showing Disc Feeder 
Burner, Classifier, Ex 
hauster 








KENNEDY Integral Gear Driven 
Air Swept Tube Mill showing 
steel housing and dust-tight 


cover. 
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Pulverized Coal Firing 
makes in Fuel Costs! 


SAVINGS EFFECTED THROUGH RAPID AND COMPLETE 
COMBUSTION, UNMATCHED BY ANY OTHER TYPE 





The KVS Pulverized Coal Firing System presents exclu- 
sive features that spell ECON OM _-Y in capital let- 
ters. Heating properties of every grade of coal utilized to 
its utmost capacity ... fuel and maintenance costs cut 
to a minimum . with KVS coal firing installations in 


steam generating plants. 


Low price coal, slack—even high ash content is pulver- 
ized to extreme fineness by KVS grinding methods. Our 
mills are outstanding in performance and economy of 
operation because advanced engineering and world-fa- 
mous manufacturing procedures are combined to assure 


long, continuous and satisfactory service 


KVS plus values include: Reduction gears mounted in 





self-aligning roller bearings, enclosed in dust-proof cover. 
Famous KVS lubricating system equipped with automatic 
“Alarm Circuit” for instant detection of leakage or pump 
failure. Cooling coils prevent oil from overheating when 


grinding coal for power plant usage. 


Let KVS engineers furnish complete designs for your 





steam and coal pulverizing requirements. Plans and spec- 
ifications submitted to assure lower operating and fuel 
costs. Get the facts 
Own The Best.” 


learn why “It Costs Less To 


FEATURES WHICH MAKE KVS EQUIPMENT 

PREFERRED IN MODERN POWER PLANTS 

@ Unburnt carbon losses held to less than one- 
half of one per cent at all ratings 

@ Instant response to combustion controls 


Up to 20 per cent moisture evaporated in the 
mill 


@ Grinding balls can be added without shutting 
down 


@ High efficiency not affected by load changes 


@ No magnetic separation used. Tramp iron 
actually helps grind coal 


@ Uses lowest price coal obtainable 


@ Continuous, year-to-year operation. Availabil- 
ity better than 99 per cent 


KENNEDY -VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
TWO)\PARK AVENUE, NEW YORK 
FACTORY DANVILLE, PA. 
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Kea Wy FOR ANY FUEL JOB 


NAME OF COAL CHARACTER MINE 



















Central Pennsylvania 











Low Volatile Sonman 
Central Pennsylvania 
Medium Volatile Melcroft 
Federal #1 
| Northern Bergoo #2 
| West Virginia se ma es 
. Bergoo #4 
Bergoo #6 
Bolair 
Eccles #5 
Eccles #6 
Helen #9 


Southern Stotesbury #8 





West Virginia 





Stotesbury #11 





Low 






























There’s never any need for compromising on the Volatile Carswell 
fuel properties you require for your particular ai 
| combustion job, when you use Beacon Coal. You'll P tiles 
find, in this comprehensive line, a fuel that’s - Keystone 
exactly suited to each application: domestic hand 
and stoker fired; commercial hand or stoker Maitland 
fired; general industrial; electric utilities; rail- — 
road; steamship bunker; coke and gas plants; and Beards Fork 
special uses. Mine locations and shipping facili- Pe ace 
ties, as shown on the chart, permit the most 06 Page 











Southern —— 


advantageous distribution. And finally, the con- 
: Kopperston #1 


veniently located sales offices bring the able serv- West Virginia 


ices of Beacon representatives within easy reach, 
E : Nog Gos and 


Kopperston #2 


Eastern 
Powellton #3 
Kentucky i id 


High 


Wharton #2 





Volatile 


Weeksbury 









\ 






if you'd like one of these ready- 
reference charts for file . . . just 
drop a line to the nearest office. 














Pitt: 
































Po 





Po 





Ea 





Ec 





Ec 





Cc 





Pe 











‘This convenient Reference Chart shows why! 





COUNTY 
& STATE 


Dis- 


RAILROAD TRICT 


DAILY PROD. 


SIZES MADE TONS 


NAME OF COA 





Cambria (Pa.) 


“B" or Miller Fayette (Pa.) 


Pittsburgh Marion (W. Va.) 


Sewell 


Webster (W. Va.) 


Sewell Webster (W. Va.) 


Webster (W. Va.) 


Webster (W. Va.) 


Sewell 


Fire Creek 


Raleigh (W. Va.) 


Raleigh (W. Va.) 


Raleigh (W. Va.) 


Raleigh (W. Va.) 


Beckley 





Sewell 


Pocahontas #3 


Pocahontas #4 





Pocahontas #4 Raleigh (W. Va.) 





Pocahontas #3 McDowell (W. Va.) 





Pocahontas 


McDowell (W. Va.) 





Pocahontas # McDowell (W. Va.) 


Fayette (W. Va.) 


Fayette (W. Va.) 


Eagle 
Eagle 


Eagle Wyoming (W. Va.) 


Campbells Creek © Wyoming (W. Va.) 


Powellton & Eagle Fayette (W. Va.) 


Hernshaw 


ities (W. Va.) 


Hernshaw 


Boone (W. Va.) 


Elkhorn #3 Floyd (Ky.) 


Monongahela; B&O 


Western Maryland 


Western Maryland 
B&O 

B&O 

C&O; Virginian 


C&O; Virginian 


C&O; Virginian 


C&O; Virginian 


Virginian 


Virginian 
Virginian 
Virginian 
Virginian 
c&O 
c&O 
c&O 


c&O 


Lump; Slack; M/R; N&S; Stoker 2500 


Soffer 


M/R; N&S; Slack 


indiafFreek 
Fed 


Stoker; Lump; Egg; Nut; N&S; 
Slack; M/R 10,000 
Lump; Egg; Jr. Egg; Nut; 


Stoker; Buckwheat; Slack; N&S 1500 


Lump; Egg; Jr. Egg; N&S; M/R 1600 


Lump; Egg; Nut; Slack; M/R 1000 


Egg; Nut; N&S; M/R 2000 


Egg; Stove; Nut; N&S; Slack 2000 


M/R; N&S; Slack 1000 


Stove; Nut; N&S; Slack 
Stoker; M/R; Slack 
M/R; Slack 


Stoker; Egg; Stove; Nut; 
N&S; Slack; M/R 


Stoker; Eag; Stove; Nut; 
N&S; Slack; M/R 


Stoker; M/R; Slack 
M/R 


M/R; N&S 





Slack; N&S; M/R 


Slack; N&S; M/R 





N&S; M/R 
Lump; Egg; N&S; M/R 
M/R; N&S 


Block; Egg; Slack; M/R; N&S 














working on the railroad 
is now 90% faster 


a 








An installation of Yarway Impulse Steam Traps on sand dryers of 
convinced this railroad that Yarways were best for them. With } 
Yarways, sand was dried in half the time! More important—in } } 
a 24-hour period, twice the amount of sand can be handled. i 
Now they are standardizing on Yarway Impulse traps. 


In all kinds of plants Yarway Impulse Steam Traps help } 


increase production by getting equipment_hot in a Aurry— 
and keeping it hot. 


Users like these additional features of Yarway Impulse 
Traps, too—one moving part, low maintenance, small 
size, good for all pressures, low cost. Over 
800,000 Yarways have been installed. 
More than 200 Industrial Dis- 
sage gee ae oS 

one = 


i 


° a 
eo: 


TRY“A -TRAP—FREE! 


ge BO convinced, Install a Yarway 

‘Pk Impulse Steam’ Trap-on, free trial 

*: anywhere in your plant: S¢tid.us a 
‘:., card and we'll send you the ‘trial tap. 


‘aip-Fer steanr trap advice, call you irbys 
; ue Farway on eagle, - ae z mais 
-- YARNABL-WARING COMPANY 
100 Mermaid Ave., Phila.18, Pa. “: 


. 
4 
POE AN PRE AE AD nn ae ona Mei 


* 
YARWAY the steam trap 


designed with more production in mind 
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American Blower . . . a time-honored name in air handling 


Beginning of the end 
of a fly ash problem 


American Blower 


See SeRaEE 


Type ST Precipitators 


This is a tube assembly, consist- oO are built Up in banks, 


ing of an inlet tube, a spinner 


element and a smaller outlet tube. 4 assem bled at the 


factory, shipped 


in sections. 





AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 








mimicry Raoriroe & Standard Sanitary cosrosanom 
Tube assemblies are grouped 

at the factory into convenient ey . 

bundles, like the one above | 8 BLELEA 


TO INDUCED 
oO N 


SECONDARY SEPARATOR DISCHARGES 
o THE FLY ASH TO 

RECEPTACLE O# SEALED ASH 

DISPOSAL SYSTEM 


These bundles are assembled in banks 
to complete construction of the primary 
unit as your plant requirements dictate 


t 





BS. oe ae es 8 ON OS ee ee 


AMERICAN-STANDARD * AMERICAN BLOWER * ACME CABINETS * CHURCH SEATS * DETROIT LUBRICATOR * KEWANEE BOILERS * ROSS HEATER * TONAWANDA IRON 








American Blower. ..a time-honored name in power plant equipment 


{merican Blower Class t Gy¥rol Fluid Drive 


Memo to Power Plant Men — 


Youll save power, eliminate starting shocks , get 
stable control over the entire range with 


American Blower Gyrol Fluid Drives on your 

forced and induced dratt fans. Its the bect means 
we know of to get stepless control from approximately 
9€% motor speed down to 20% with a simple 
constant speed driving motor. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Rantator & Stardard Samitarg corroration 


AMERICAN-STANDARD * AMERICAN BLOWER * ACME CABINETS * CHUPCH SEATS + DETROIT LUBRICATOR * KEWANEE BOWERS * ROSS HEATER TONAWANDA IRON 





ALKALINITY- 
REDUCING 


ION EXCHANGERS 


jane woded! 


ye SALT-SPLITTER SYSTEM removes both alkalinity and hardness by 
means of two resin beds in one tank. Needing only inexpensive salt — For a concise explanation of the opera- 
no acid — for regeneration, it offers these advantages tion of this new combination of two 
. proven water-conditioning methods get a 

1. Permits operation at alkalinities approaching zero, since no acid is opy of the new Allis-Chalmers bulletin 
present to damage equipment or produce acid water. 3X 7808. Just fill in and mail the coupon 

. Eliminates costly rubber- and lead-lined tanks and piping 


. Simplifies disposal of spent regenerant. 3 


z 


pacenese ny 


A 


4. Provides complete safety for operating personnel. 5, Milwaukee 1, Wisconsin 


Please send Bulletin 26X7808 | 





the high alkalinity of the effluent or who may be by-passing raw water for 
boiler make-up should definitely investigate the possibilities of incorporat 
ing this system into present installations 


ALLIS-CHALMERS © 


Water Conditioning 
V EQUIPMENT V CHEMICALS V SERVICE 
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Users of sodium zeolite softeners who find them unsuitable because of : 
‘ by jon exchange. 























KAISER ALUMINUM AND CHEMICAL CORPORATION'S new 1951—uses 19 Worthington boiler-feed pumps and other 
400,000,000 pound-a-year, $150,000,000 aluminum re- Worthington equipment including thirty 9,300 square- 
duction plant at Chalmette, La., designed and built by foot condensers, and fifteen 250,000 pound-per-hour 
Kaiser Engineers, is the largest plant of its kind inthe deaerators, 2 steam turbines and numerous circulating 
U.S. The plant—where production began in December, pumps. 


Power plant at largest aluminum reduction plant 
to use Worthington pumps, condensers, deaerators 


It takes plenty of electric power to produce 400,000,000 
pounds of aluminum in a year. And that’s what they’re doing 
at the new Kaiser Aluminum plant at Chalmette, La.—largest 
aluminum reduction plant in the U. S. 
Kaiser joins many other top companies in choosing Wor- 
thington boiler-feed pumps as well as other key equipment for 
their new plant. Such choices arise out of an insistence for 
equipment that’s engineered for maximum performance. 
Worthington engineering produces boiler-feed pumps of 
the most advanced design in the field, made from specially 
selected metals. Each pump is exactly right for the pressure 
and temperature with which it is to perform. Over 110 years of 
Worthington experience in building pumping equipment go 19 WORTHINGTON 250,000 LBS PER HR BOILER-FEED 
P ° ; . " " . PUMPS at new Kaiser plant, handle feedwater at 257 F 
into making this a certainty. Worthington Corporation, against a discharge pressure of 1,030 psig. Pumps are 
formerly Worthington Pump & Machinery Corporation, Cen- axial-balanced, volute type centrifugals. Two, similar 
. rrr ° 7 to one illustrated, are driven by Worthington 450-hp 
trifugal Pump Division, Harrison, New Jersey. C24 


steam turbines. 
4, a 
a oul? —_ vos a 
a Oy ta Bi = 
_ t 


For Boiler Feed For Hotwell, Con- For Water Works, For Boiler Feed 

Service. Capacities densate, Chilled Circulation, Service. Capacities 

to 500 GPS er § . Drainage, Gener- to 3,000 GPM 

Heads to 1.000 feet acitie al Service. (apac- Heads to 7,00) feet 
GPM; Heads to650 5.000 


oe CNH Hens to Centrifugal Pumps 


The World's Broadest Line Assures You the Right Pump for Every Job 
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FOR LUBRICATING OR HIGHLY VISCOUS LIQUIDS you can’t beat the double- 
helical gear rotary pump. Over thirty years’ experience in a wide variety 
of services has proven this. 

Worthington’s double-helical or “‘herringbone”’ gear rotaries are specially 
designed to handle extremely viscous or lubricating liquids. Each unit 

operates smoothly and quietly whether its capacity is 
1 or 5,000 gpm. All sizes have a maximum pressure 
rating of 500 psi. 

Other advantages of these gear type rotary pumps 
are: their ability to handle a considerable amount of 
air or gas in the liquid, and their use with steam jackets 
for pumping liquids that become solid in normal tem- 
peratures. Types GA for general service, GR for heavy- 
duty service. Type GRJ is steam jacketed. All units 
can be arranged for motor, turbine, engine, or belt 
drive with conventional stuffing box or mechanical seal. 


Here’s your widest choice in rotary pumps 
—both gear and vane types 


FOR NON-LUBRICATING, SLIGHTLY ABRASIVE OR COR- ' 
ROSIVE LIquips, Worthington has built its heavy- —SS= ; 
duty sliding-vane type pumps. Here, the pressure of the liquid 
maintains contact of the vanes against the liner so that wear is 
automatically compensated for. All pumps are fitted with re- 
movable liners. End plates and vanes can be reversed if necessary. 

External bearing models will handle non-lubricating, slightly 
abrasive or corrosive liquids without bearing failure, even though 
heads are relatively high. 

External or internal bearings, capacities from 25 to 1,000 gpm, 
all with maximum pressure ratings of 200 psi. Type VE has 
external bearings, Type VR has internal bearings. Both available 
with or without relief valves. 


Whether you pump lubricating or non-lubricating liquids, highly 
viscous or highly volatile, small or large capacities—check the 
complete Worthington rotary-pump line before you buy. For further 
information write for Bulletin W-487-B10B on Heavy-Duty Gear 
Pumps or Bulletin W-485-B1 on Vane Type Pumps. Worthington 
Corporation, formerly Worthington Pump and Machinery Cor- 
poration, Reciprocating Pump Division, Harrison, N. J. 


C ANT oo ~ oe ; ° : 
35 et fh 


CENTRIFUGAL ROTARY STEAM POWER VERTICAL TURBINE 


Rotary Pumps 


.The World’s Broadest Line Assures You the Right Pump for Every Job 
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NORTH COWDEN GASOLINE PLANT near Odessa, Texas, operated by Stanolind 
Oil and Gas Company. Here Worthington Water Softeners protect boilers 
from scale-forming deposits. 





Worthington softeners protect 
this plant’s boilers 10 ways 


In this case, it’s a hot-process softener to remove 7. Uniform and efficient deaeration during wide 
scale-forming deposits from boiler feedwater. load swings. 


Let’s examine this gasoline plant installation and 8. Filter backwashing with clean, hot, chemi- 
see how it gives boilers “‘maximum”’ protection: cally inert water without velocity change 
1. Feed water is softened by a hot-lime soda through the softening zone. 


system. 9. Proportionate sludge removal. 


. Selective deaeration for operation on make 10. Uniformly proportionate chemical feed. 
up only, condensate only, or both. 
3. Non-scaling direct-contact vent condenser Before you buy, investigate Worthington Water 
heats and vents treated make-up. Softening Systems thoroughly. Tell us the service 
lia liasanh ital stellen eainte qupimuate conditions, and get our recommendations in terms 
of dollars and benefits. Write Worthington Cor- 
poration, formerly Worthington Pump and 
Machinery Corporation, Water Treating Section, 
Harrison, N. J. 


. Oxygen contamination of feedwater avoided 
by last-step deaeration. 


. Stainless steel deaerating elements 


d14 


Py WORTHINGTON : 


WOM EXCHARGE COLO PROCESS PRESSURE FILTERS 


«gs <a 
Worthington Makes More of the Equipment for ALL Types of Water Conditioning Systems Water Conditionin 
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CONTINUOUS OPERATION of this Worthington Type DC Horizontal Compressor helps 
keep aureomycin production up at Lederle Laboratories plant in Pearl River, N. Y. 


Compressor operates continuously 





to help produce aureomycin 


Installed for Lederle Labora- 
tories in 1949, unit operates at 
100% capacity day and night. 


No rest periods for this com- 
pressor. When you’re producing 
antibiotics like aureomycin, you 
just can’t afford them! 

The Lederle Laboratories Di- 
vision of American Cyanamid 
Company anticipated rigorous 
operating requirements when 
they installed this Worthington 


*Reg. U.S. Pat. Off. 


horizontal compressor back in 
1949. 

They wanted it to supply 
compressed air for use in the 
production of aureomycin—24 
hours a day, seven days a week, 
at 100% capacity. The fact that 
the unit has operated since 
installation in 1949 with no 
attention other than routine 
maintenance is but “normal”’ 
for a sturdy Worthington com- 
pressor like this one. 


This Type DC compressor 
has the exclusive Worthington 
Feather* Valve, Worthington’s 
own automatic variable capac- 
ity control, and high efficiency 
Worthington intercooler—just 
some of the reasons why there’s 
more worth in Worthington. 

Remember Worthington’s 
auxiliary equipment, too. Write 
to Worthington Corporation, 
Compressor Division, Buffalo, 
New York. 


K.2.) 


mitt) 


~ ee 


Y-TYPES BALANCE) ANGLE HORIZONTAL PORTABLE RADIAL : GAS ENGINE 


COMPRESSORS 


aes 
No Other Compressor Will Outperform a Worthington 
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HEADQUARTERS FOR AIR HANDLING AND CONDITIONING EQUIPMENT 


.... fo meet all types of industrial, power plant, 
commercial and public building requirements. 


The Sign of Resourceful Engineering 
and Economical Performance 


What you’re looking for in air handling and air 
conditioning you are likely to find at Clarage 
Fan... highly efficient, dependable equipment — job 
engineered to your particular needs . . . 


INDUSTRIAL FANS—f - . . ° 
iatp GoGiaeaeieiad Geteteinn It’s nearly 40 years since we started building 


f i i —sui f . 

——a fans, blowers and allied products. We have had 
ample time to temper research with experience, engineer- 
ing with sound practice, manufacturing to actual operating 


in-the-field demands.... 


You can profit by dealing with Clarage. We 
ZO have an established reputation for getting things done 
right .. . . As evidence of what we mean, 97 of the 100 
largest American corporations are users of Clarage 
— fan equipment. Need we say more? 


MECHANICAL DRAFT FANS — both forced 
and induced draft. Heavy-duty construction 
for continuous operation at peak loads. 


CLARAGE FAN COMPANY 
615 PORTER ST., KALAMAZOO, MICH. 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 


+ 4285 Richelieu St, M ' 
IN CANADA: Gentile Comm: Lr - 


CAST IRON FANS — for in- 
dustrial services. Unique con- 


comaunonie Woy Can Rely on Clarage 
when handling corrosive gases. , P ; 
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MOTOR FULL LOAD CURRENT 





This co-ordinated protection 


safeguards men, motors and circuits 


Men? Motors? Circuits? Which can be ignored 
at a high-voltage motor installation? Obviously, 
NONE. Yet, high-voltage protective equipment 
is often installed that DOES NOT safeguard 
all three. 

Protection must be co-ordinated to be com- 
plete. It must safeguard all elements under all 
conditions. Examine the above chart and note 
how a Westinghouse High-Voltage Combination 
Starter co-ordinates fuses and contactor to pro- 
vide continuous protection for both motors and 
circuits. Note how the sectionalized steel cabinet 
protects personnel and equipment. 

Co-ordinated protection also safeguards pro- 
duction. No chance for high current faults to 
bypass the starter and damage equipment. Down 
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time is confined to correcting the fault and then 
reclosing the circuit. 

The advantages of Westinghouse Co-ordinated 
Protection are many. Talk them over with your 
Westinghouse representative. Or, write for book- 
let B-4673 “High-Voltage Motor Starters”. 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-27029 


HIGH VOLTAGE STARTERS 








Industries served 
by VU Boilers 


Aircraft 

Asphalt 
Automobile 
Breweries 
Building Materials 
Carpet 
Cellophane 
Cement 
Chemical 

Coal Mining 
Coke 

Cold Storage 
Dairy 
Department Stores 
Distilling 
Explosives 
Electrical Equipment 
Electric Power 
Food Products 
Foundries 

Gas Works 
Gelatine 

Glass 

Hosiery 

Knitting Mills 
Institutions 
Laundries 
Leather 
Linoleum 
Locomotive 
Lumber 
Machinery 
Metal Producing 
Mining 
Municipal 

Oil Refining 
Paint 

Paper 

Public Utilities 
Radio 

Railways 
Refrigeration 
Rubber 

Schools 

Sewage Plants 
Shipbuilding 
Sugar 

Textile 

Tobacco 

U. S. Government 





Industries follow 


In industry after industry, you'll find leading companies are setting 
the pace for efficient, reliable steam production with C-E Vertical- 
Unit Boilers. 


The Chemical Industry is a typical example. For VU Boilers 
have been purchased by most of the major manufacturers in this 
industry, including such nationally-known leaders as those shown 
in the list below. 


Furthermore, chemical manufacturers, both large and small, 
have proved their satisfaction with Vertical-Unit Boilers by buying 
them again and again. In 1951, for example, more than 60 per cent 
of the VU capacity ordered by chemical companies represented 
repeat order business. One leading manufacturer, in fact, has pur- 
chased twenty-seven units during the past twelve years — eleven of 
them in 1951! 


You can profit from the experience of the Chemical Industry — 
as from any industry where steam for power or process is of major 
importance. If you use steam, investigate the lower steam costs you 
can get through the advanced design ...sound construction... 
proved reliability of VU Boilers. They are available in capacities 
to fit your needs—from 10,000 to 350,000 pounds of steam per hour. 


Typical List of Chemical Companies that have purchased 
VU Boilers for one or more plants 


Air Reduction Co., Inc. 
Allied Chemical & Dye Corp. Merck & Co., Inc. 

Atlas Powder Co. National Distillers Chemical Co. 
Carbide & Carbon Chemical Corp. Pennsylvania Salt Mfg. Co. 
Colgate-Palmolive-Peet Co. Pittsburgh Coke & Chemical Co. 
Diamond Alkali Co. Charles Pfizer & Co. 

E. |. du Pont de Nemours & Co., Inc Shell Chemical Co. 

B. F. Goodrich Chemical Co. U. S. Industrial Chemicals Co. 


Hercules Powder Co. 


COMBUSTION ENGINEERING— 
SUPERHEATER, INC. 


200 Madison Avenue e New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL 
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@ vu-50 BOILER installed in Midwestern 
plant. This boiler is fired with pulverized coal 
using C-E Raymond Bow! Mills. The capacity 
is 65,000 lb of steam per hr. Steam pressure 
is 400 psi — steam temperature is 600 F. 


(2) VU-10 BOILER fired with oil. Installed in 
an Eastern: plant, the boiler's capacity is 
15,000 Ib of steam per hr at 250 psi and 
480 F. VU-10 capacities range from 10,000 
to 60,000 Ib of steam per hr. They may also 
be-fired by spreader, underfeed or chain 
grate stokers. 


3) VU-40 BOILER installed in a large 
Southern plant. This unit is fired by coal, 
using C-E Spreader Stokers (continuous dis- 
charge type). Capacity of this boiler is 150,- 
000 Ib of steam per hr at a pressure of 900 
psi and a temperature of 808 F. 

\ 
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UBLIC 
mbustion Control Systems 


An automatic combustion control system, as designed 
and built by Republic, will enable you to operate your boiler (or 
boilers) over a long period at test efficiencies regardless of variations 
in fuel, load and other operating factors. 


Republic combustion control is a unified system controlling the fuel 
and air supply to the boiler in the correct amount to maintain con- 
stant steam pressure and in the correct ratio to maintain maximum 
combustion efficiency. 


Republic automatic combustion control systems, either pneumatic or 
hydraulic, are available for all sizes of boilers, all types of fuel firing, 
and load conditions and any arrangement of draft equipment. They 


are completely described in Data Book No. S-21—write for your copy. 


5 oa 


pee 
—" 


“ere 


PULVERIZED COAL 
In this modern central station steam is generated in two 600,000 lbs. per hr. 
pulverized coal fired boilers operated by a Republic Combustion Control System. 


REPUBLIC FLOW METERS CoO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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All Sizes of Boilers 
All Types of Firing 
All Arrangements of Draft 


All Load Conditions 


oan 


Wy wy 


OIL FIRED MIXED GAS 
A typical Republic automatic boiler control and instrument installation in a Republic instrument and controls for two 
large central station for the operation of a 450,000 Ib. per hr. oil fired boiler. 50,000 lb. per hr. boilers burning mixed gas. 


STOKER FIRED STOKER FIRED 

The Republic combustion control and instrument panel for the In this modern industrial plant steam is generated in @ 

automatic operation of four 80,000 lb. per hr. stoker fired boilers. 175,000 lb. per hr. stoker fired boiler operated by a 
Republic control system 
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This boiler-maker knows that be 


can expect uniform roll-ins, with © 


fewer weepers ... be's install- 
ing ELECTRUNITE Boiler Tubes. 


A recent installation of a 475 PS1., 
750°, 75,000 lbs., steam per bour unit 
at the Municipal Light Plant, Orrville, 
Obio, where ELECTRUNITE Boiler 
Tubes are used in Riley Stoker Boilers. 





Millions of feet 
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in hundreds of boilers prove 


ee a 


ELECTRUNITE 


OILER TUBES 


. . . Prove ELECTRUNITE Boiler Tubes able to deliver years of trouble- 
free performance under all types of service... in large boilers and 
small, under high pressures and low, in central stations or small 
commercial installations. 


Fully-normalized treatment provides predictable ductility and uniform 
grain to assure smooth roll-in wherever the tube-end occurs. Smooth, 
scale-free surfaces make ELECTRUNITE Boiler Tubes easy to insert 
without costly re-drilling or reaming of holes. Easy to roll-in for tight 
joints that are free from weepers. 


Write for literature describing ELECTRUNITE Boiler Tubes, and giving 
NH you data and specifications. 


hhiag 
Hl | REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION 
224 EAST 13st STREET + ° CLEVELAND 8, OHIO 


THE ORIGINAL 
Electric Welded Pressure Tube 


THE ORIGINAL ELECTRIC-WELDED PRESSURE TUBES 
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ck on turbine bucket 


Automatically operated, this three-station 
broach cuts dovetails in « ompressor wheels 


An automatic polisher brings machined 
compressor blades to thei final contour, 


if many quality controls 


cuts six compressor blades or turbine 


Testing includes checking of mechanical balance, performance, 
thin 0.005 in. of finished dimension. 


bearing operation and emergency and speed regulating governors 


General Electrics Gas Turbine Plant 


ASSEMBLED UNITS LEAVING THE FACTORY ARE READY FOR PERMANENT INSTALLATION WITH A MINIMUM EXPENDITURE OF TIME AND LABOR. 


- 








san 





One of the bays in General Electric’s gas turbine plant at Schenectady, N. Y. Units 
are being assembled for locomotive, pipeline pumping, and power generation service. 


Now Tooled for Continuous Production 


With the recent addition of a number of specialized 
machine tools, General Electrie’s gas turbine manufac- 
turing facilities are virtually compl te. Production, test- 
ing, and shipment are on a regular schedule in the 
Schenectady, N. Y., plant. In faet, the 1952 order board 
calls for delivery of 46 units—six for freight loco- 
motives, 34 for natural gas pumping stations, and six 
for power generation service in electric utilities. An 
even larger total will be produced in 1953. 

Components for the 3500 kw simple-cycle, the 3500 
kw regenerative-cycle, and the 5000 kw compound- 
cycle designs are in continuous production, 


Recently. the first regenerative-cycle machine com- 


pleted factory tests and is now being installed. This de- 


sign, distinctiye for its flexibility, is suitable for utility 
application in a variety of arrangements involving the 
combined use of both gas and steam turbine cycles. 

Of particular importance are the refinements in 
manufacturing procedures which have come about as 
the result of operating experience with half a dozen 
units in customer installations. A large fund of data on 
fuels, design details, and performance has been ac- 
cumulated. 

Thus, in less than five years, a completely new de- 
velopment has become an established product. America’s 
newest prime mover is making a significant contribution 
to the nation’s over-all program for power expansion. 
General Electric Company, Schenectady 5, N. Y. ‘ 


GENERAL @@ ELECTRIC 





Its good business 
to plan with 
Eagle-Picher 
Insulations... 


Eagle-Picher Insulations offer 
more heat-conserving efficiency per dollar 


Eagle-Picher Industrial Insulations are the natural choice of smart-thinking 
purchasing agents, plant engineers and other executives who are concerned 
with production efficiency and economy. They rely on Eagle-Picher 
Insulations to cut costs ...to provide equipment with the highest possible 


thermal efficiency ...to help guarantee precise temperature control. 
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Eagle-Picher Mineral Wool Blankets 


The answer to the problem of 


efficiently insulating flat or curved 
surfaces on larger types of heated 
equipment. Mineral wool is felted 
and secured with flexible metal 
fabric. Outstanding physical and 
chemical stability for maximum re- 
sistance to water, steam, corrosive 
fumes and normal vibration, 


Eagle-Picher Insulations 


are top-flight performers every time! 


You save time, power and money with this hard- 
working team* of outstanding insulations: 


Insulating Felts + Supertemp Blocks + Blankets + Loose Wool + Pipe 
Covering + Stalastic + Insulating Cements + Fireproofing Cement « 


Diatomaceous Earth Block. 


Eagle-Picher authorized contractor-distributors 
are skilled thermal engineering specialists. 


They can help you control temperatures accurately and efficiently. 
They know how to help you solve difficult insulation problems. 


Eagle-Picher insulations are available where 


and when you need them. 


Fast delivery is assured by authorized distributors strategically located 


from coast to coast. 


INSULATING 4 
CEMENT 


Eagle-Picher Super ‘'66” insulating 
Cement — An all-purpose, rust-in- 
hibitive, extra-adhesive insulating 
cement. Provides great coverage... 
retains thermal efficiency. Dry cov- 
erage, 50-55 sq. ft. 1 inch thick per 
100 lbs. Efficient up to 1800 F. Re- 
claimable where temperatures do 
not exceed 1200 F. Easily applied 
on all kinds of surfaces. 


ceccccccccccccee*A typical team of hard-working materials eeeeeecccccceces 


Eagle-Picher insulseal— Protects in- 


sulation with a tough, weatherproof 


coating. For temperatures up to 
450 F. Smooth troweling qualities 
assure uniform coverage, proper 
thickness. Protects against air in- 
filtration, fumes, rain, snow and 
vibration ... withstands severe all- 
weather service, Dries to a smooth 
rich black. Washable. 


eeeoeoeoceveoevoevoeoeoeoe eee seeee ee eeeeeeeeeeeeeeeeeeneaeceeeseeee ee ees 


THE EAGLE-PICHER COMPANY 


Since 1843 * General offices: Cincinnati (1), Ohio 


Insulation products of efficient mineral wool 
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for a full range of high and low temperatures. Technical data on request 























I-T-E CIRCUIT BREAKER CO. 
Switchgear Division, Dept. P 
19th and Hamilton Sts. 
Philadelphia 30, Pa. 


Please send me the catalogs which | have checked: 
Catalog Section 1003 
Catalog Sections 1104, 1304, 1404, 1504 
Catalog Section 6004 


NAME 
TITLE 
COMPANY 


ADDRESS = — 
CITY_ ZONE... STATE... 


LOW- 


I-T-E CIRCUIT 
Canadian Mfg. & Sales: 





1-T-E CAN SUPPLY INDOOR AND 
OUTDOOR EQUIPMENT IN RATINGS: 


15,000 to 100,000 amperes interrupting 
600 volts a-c, 250 volts d-c 

to 6,000 amperes continuous, a-c or d-c 
to 10,000 amperes continuous, d-c only 


Expansion or modernization of your electrical 
distribution system calls for detailed analysis. 
Before you can properly select your system 
and equipment, you must consider such impor- 
tant factors as load, power supply, circuits, 
protection, and reliability. 


This means getting down to fundamentals. 
And, fundamentally, system reliability depends 


on circuit breaker protection. That’s why it pays 
to think of your switchgear requirements first 
of all as circuit breaker applications. 


Follow these three simple steps when plan- 
ning your switchgear layout. You can then be 
sure that the circuit breakers you buy will 
provide the protection you need: 


@ KNOW YOUR APPLICATIONS —their load characteristics, protec- 
tion requirements, need for continuity of service; 


@ KNOW THE CIRCUIT BREAKER features and functions that will 
satisfy all application requirements; 


@ KNOW THE MANUFACTURER —his ability to help you solve your 
problems and provide the best breakers for the job. 


I-T-E experience and specialists are at your service. 
Your local I-T-E application engineer will gladly 


work with you on any switchgear problems. 
to know him. Give him a call—today. 


VOLTAGE SWITCHGEA 


BREAKER COMPANY + 19™* AND HAMILTON STS. + PHILADELPHIA 30, PA. 
Philips Export Corp., N.Y. 17, N.Y. 


Eastern Power Devices, Ltd., Toronto « Export Sales: 














When an 


ICE STORM CAUSED 
SINGLE PHASING 


and low voltage conditions 
we blew a flock of Fusetron fuses 
but we saved over 40 motors 


from burnout 


“For twenty-four hours 


after the bad ice storm of 


February 15, 1950 we were 
endangered by single phas- 
ing and low voltage con- 
ditions due to the damage 
done the power lines by 
the ice. 


“During this period, we 
blew a flock of Fusetron 
dual-element fuses—around 
240 in fact — but we figure 





that was a very cheap price 
to pay for saving over 40 
motors from burning up. 


“After this experience 
we didn’t lose any time in 
putting all of our plant and 
equipment under Fusetron 
Fuse protection.” 


Michael G. Kupcho, 
Masrer Mechanic 
Ashland Shirt and Pajama Company 


Ashland, Pennsylvania 
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It migh: 


ece. were Op’ 


ain You too, can be safe from 
sc | electrical hazards by using 


10uUs 


“| Evgetroneruses 


con- 
1pos- 


- They provide 
_* 10 Point Protection 


tesck- 

yw up 1 * Protect against short-circuits. 

story 2 Protect against needless blows caused by harmless 
® 


e ma- overloads. 


rience 3 Protect against needless blows caused by excessive 
actual heating — lesser resistance results in cooler operation. 


Muted Rahek: 


4 Provide thermal protection — for panels and switches 
setting against damage from heating due to poor contact. = a 
Obrainin; 


-culat- 5 Protect motors against burnout from overloading. will not smes 
ever a , . ‘ 
pa 6 Protect motors against burnout due to single phasing- when some or 
ve mar- . 
cemen: or th 


7 Give DOUBLE burnout protection to large motors — 
Aoreceater C 


ve into , 
without extra cost. 


8 Make protection of small motors simple and 
inexpensive- 


it is the 
set and 
9 Protect against waste of space and money — permit use 


already 
of proper size switches and panels. 


are sold 
look like 10 Protect coils, transformers and solenoids against 
burnout. 
— 
TRUSTWORTHY NAMES INES 
p, cleat ELECTRICAL PROTECTION na 
@Fusetron Fuses have high interrupting . 

d on the ape uses own by tests of the 

7 k esting Laboratories of New 
art wor York City in December 1947 
ong with 
y at Jeflerson, 


Universit 
w Electric Co.) 


Bussmann mig. CO 
DON'T RISK LOSSES ge, love 7, no. (Owen of MeGro 
IN your PLANT Please send me complete fo 


dvo! element Fuses 


cts about FUSETRON 


Delay may cost you 
more than replacing © ery 
ordinary fuse with a 
FL ISETRON dual-element 
Fuse — but by passing the 
word along that al Compony 
4 stock | 
address 


fuses, YOU have action that 1 Srote 
begets money saving. : City & Zone 


k of Bussmann 


SEND THE couPON \ (FUSETRON ina wrede Oe sewer 
FOR M MeGra¥ Elect > 


ORE FACTS \ Mfg. CO- Division 
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TO STUDY ACTUAL SUCTION CONDITIONS 
BEFORE CONSTRUCTION STARTS 


CORRECTING PUMP SUCTION CONDITIONS 
after your powerhouse is built can be mighty ex- 
pensive. You can avoid this danger by testing your 
suction bay design in this Allis-Chalmers test 
laboratory. 

This unit will duplicate the shape and water flow 
conditions of your suction bay and show you just 
how your circulating pumps will operate after in- 
Stallation. You can experiment with the shape and 
size of the suction bay, test various positions for 
foundations and pilings, check the effect of adding 
more pumps at a later date, plot operating charac- 
teristics at various loads; in fact, duplicate almost 


any suction condition that you may encounter in 
your plant. 


Available to Consulting Engineers 
and Power Plant Operators 


The pump testing facilities of the Allis-Chalmers 
research laboratories are available at the West Allis, 
Wisconsin, Works to all consulting engineers, util- 
ities and power plant operators concerned with large 
pump operation. If this pump testing laboratory 
can help you, call your Allis-Chalmers District Of- 
fice or write Allis-Chalmers, Milwaukee 1, Wis. 


A-3782 


ALLIS-CHALMERS “) 
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Combined for Service and Savings: 





AUTOMATIC CONTROL 











and INSTRUMENTATION 


by 


Hagan Engineers have developed automatic con- 
trol equipment and instruments which can be 
assembled into coordinated systems designed to 


meet your particular requirements. For example 


HAGAN AIR-OPERATED AUTOMATIC CON- 
TROL EQUIPMENT includes pressure measuring 
and control units which may be combined into 
automatic control systems for process industries, 


metallurgical furnaces and steam power plants 


HAGAN THRUSIORQ is designed to measure 
forces and transmit a proportional signal to 
actuate a recording or indicating instrument, or 
an automatic control system. Typical applications 


include: automatic batch weighing, rocket thrust 


measurement, dynamometer testing of electric 


motors and internal combustion engines 


HAGAN RING BALANCE FLOW METERS arc 
the most versatile meters available. Hagan 
Meters indicate, record, and integrate one or two 
flow rates. Standard modifications provide for 
pressure and temperature compensation. Ring 
assemblies are available to measure pressure dif 
ferentials from 20” to 140” WC at static pres 
sures up to 15,000 psig, and from 40” to 420” 
WC at static pressures to 2000 psig. 


WRITE, WIRE or PHONE today for informa- 
tion about how Hagan Engineers can help you 
solve your industrial control and instrumenta- 


tion problems. 


HAGAN CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


THRUSTORQ FORCE MEASURING DEVICES 


HAGAN BUILDING HAGAN 


HALL 
BUROMIN 
CALGON 


BOILER COMBUSTION CONTROL SYSTEMS 


METALLURGICAL 
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FURNACE CONTROL SYSTEMS 
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Typical chart record shows how 270 points are recorded on one instrument. Here, point 


263 has exceeded the set point. The figures“ 


Every power plant has hundreds of potential 
trouble spots—in bearings, hydraulic couplings, 
boiler tubes, cooling oil lines—where temperatures 
should be watched to safeguard equipment and to 
assure continuous, efficient operation.. This new 
ElectroniK instrument affords an automatic, com- 
pletely reliable means of monitoring these tem- 
peratures . at unusually low cost per point. 


On a single instrument, it can concentrate up to 
270 temperatures . . . bringing them to a single loca- 
tion where operators can inspect them readily. It 
scans through the thermocouples to which it is 
connected at a rate of one second per point (when 
successive temperatures are within 25 per cent of 
the scale span) . . . checking each point at approxi- 
mately four-minute intervals. It can perform many 
functions, at the operator’s choice: simple scan- 


2” and‘ +6” in the left margin identifythe 
first two digits; the last digit, ‘+3’, appears upscale marking the recorded temperature. 


Up to 270 plant temperatures 
monitored by new 


instrument 


ning, continuous recording of all points, selective 
recording, recording of points which depart from 
specified limits, and operation of annunciator con- 
tacts when any point exceeds a preset temperature. 


Your savings in labor alone—for manual observa- 
tion of temperatures and logging of data—will pay 
for this instrument in short time. And you'll be 
assured of maximum temperature protection 
wherever it’s needed in your plant. 


Ask your local Honeywell engineering representa- 

tive to discuss your applications for this time- 

saving, space-saving instrument. Call him today 
he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4490 Wayne Ave., Philadelphia 
44, Penna. 


NN EAPOLIS 


Honeywell 


BROWN 1 


@ Important Reference Data 


Write for instrumentation Data Sheet No. 10.0-9, “‘ElectroniK Scanning System’ and for Catalog No. 90-2, “Supervisory Instruments for Power Generation” 
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GRAVER 


Hot Process 
Softener 


This utility, like many others in every section of the 
country, uses a Graver Hot Process Softener for treating 
the feedwater to high-pressure boilers. 


The wide popularity of these Graver units is due to 
many important advantages, 


FOR EXAMPLE: 


@ smaller diameter tank for lowest upward settling 
rate, with resulting economies in cost of tank and installation. 


®@ greatest clear settling height, which, together with the 
low upward settling rate, assures thorough clarification of 
the treated water. 


@ dual automatic desludging system which protects the 
boilers from carryover of sludge upon rapid increase in load. 
@ lime feeding system which minimizes deposits in 
chemical lines. 





In service, Graver Hot Process Softeners reduce both 

total hardness and silica to the exceedingly small 

amounts allowable for high-pressure boilers; and 

clarity of effluent is maintained in many installations 

without requiring filters, 

Installation of Graver Type S Hot Process Softener for pre- 


Sox heal on oe B 5 | evaporator treatment of 125,000 pounds per hour of feedwater 
and economical water conditioning. Be sure to consult to 1400 psig boilers at the Contra Costa Station of Pacific Gas 


Graver on your water problem. & Electric Co. in California, 


You, too, can depend upon Graver for effective 








GRAVER| GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
DEPT. P-H, 216 WEST 14th STREET, NEW YORK 11,N. Y. 
In Canada: The Bird-Archer Co., itd.; Cobourg, Ontario 
in Mexico: Proveedores Tecnicos, S.A.; Puebla 259, Mexico 7, D. F. 
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POWELL gives 


you flow control 
at its best! 
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D\ Tips on Better 





FAN FOUNDATIONS ON GROUND 

@ FLOOR COST LESS than those high 

up. If necessary to install high up, 

supporting steel must be adequate for 

fan weight, fan rotating effect and con- 
crete pad under fan. 


GOOD ENGINEERING DESIGN 

@ INSURES MAXIMUM SERVICE. 

“Buffalo” Draft Fans, with their heavy 

rotors, shafts, bearings and housings, 

bear this out with their records of endur- 
ance on the job in every industry. 





RIGHT CAPACITY MEANS LONGER 
@ FAN LIFE. Too small a fan, over- 
loaded, cannot last, while too large a 
fan, operating at throttled volume, is 
inefficient and subject to greater wear 
and erosion. 


SPECIFY FACTORY-BALANCED 

@ ROTORS. Static and dynamic balance 

mean freedom from vibration. “Buffalo” 

rotors are dynamically balanced at the 

factory on special balancing machines — 

thus, no time-consuming field balancing 
is required at the time of installation. 


5. SECTIONAL CONSTRUCTION CUTS 
@ COSTS. Bolted sectional housings 


permit servicing or removal of rotor 
without disturbing duct connections. 
This accessibility in “Buffalo” Draft 
Fans cuts both maintenance timeouts 
and maintenance expense. 





Further Helpful 
Engincering 
Facts... 


are yours for the writing, in 
Bulletin 3750, on draft fans and 
draft problems. Request your 
copy today! 


“BUFFALO” PRIMARY 
AIR FAN 


BUFFALO FORGE COMPANY 


488 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 




















GENERATOR 
VOLTAGE 
REGULATORS 





With these 7 Features: 


RESISTORS are matched to the characteristics of your machine 
. . are cut in and out of the exciter shunt field by the Rocking 
Contact sector. 


SECTOR RIM, of hard graphite, rocks on the silver-surfaced 
commutator. This climinates contact build-up without polarity 


‘ TYPES A, 8, and C (shown in detail above) are 
reversing circuits, 


applied to ac generators from 125 kva at 257 
rpm to 25,000 kva at 3600 rpm. Get Bulletin 
COMMUTATOR is curved so that small sector movement gives eens 


quick response. 


MOTIVE ELEMENT driving contact sector is fast acting—because 
of its low inertia design. 

DAMPING MECHANISM has no electrical circuits . . . is self- 
contained. 


TYPES V-00 and 221 Regulators are applied to 


= , ae f h I 
a JEWELED BEARINGS reduce friction, improve sensitivity. sp a tele ptm nae Hey 


ta DUST-TIGHT COVER seals out dirt . . . assures lasting accuracy. 


Designed for panel mounting, every Rocking Con- 
tact Regulator has an instrument-like appearance. 
Select the one that fits your needs. For further 
information, call your A-C representative, or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. 


Rocking Contact is an Allis-Chalmers trodemark. 


A-3762 


TYPE J, for larger machines, consists of two parts: 
motor-operated Rocking Contact rheostat and a 


panel-mounted control element. Bulletin 1486015. 
ALLI a 
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Belt Conveyors 

REDLER Conveyor-Elevators 
ZIPPER Conveyor-Elevator: 
Weigh Larries 

Crushers, Roll & Ring Type 
Bucket Elevators 

Gravity Discharge Conveyors 
Pivoted Bucket Carriers 
Screw Conveyors 


CONVEYING 
yslemg turn complex coal handling jobs 








Skip Hoists 

Belt, Pan & Plate Feeders 

Track Hoppers & Bin Gates 
Conveyor Belt Cleaners 
Headshaft Holdbacks 

Car Pullers & Spotters 
TELLEVEL Bin Level Controls 
Water Intake Screens 
SEALMASTER Ball Bearing Units 


Write for a bulletin on any of the above 


DESIGNERS AND MANUFACTURERS OF 
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into efficient, low cost operations 


For more than 50 years S-A engineers have been living with 
coal handling problems. During that time they have success- 
fully met hundreds of specific requirements for the distribu- 
tion, storage and reclaiming of coal. Whether this called for a 
simple conveyor unit or a complete system, these installations 
have done the job efficiently—and always at low cost per ton. 

Let an S-A engineer work with you. He has a complete line 
of bulk handling equipment to select from, backed by an 
engineering organization that knows how to use this equip- 
ment most effectively. You can count upon authoritative, un- 
biased counsel. Write today. 


RACK & PMION 
Caves: 


oP 


This compact system receives coal from rail cars, crushes it, elevates it and then distributes 
it to a live storage silo or to outdoor storage. The system reclaims coal as needed from out- 
door storage for delivery to the boiler house. Designed and equipped by S-A engineers, the 
system includes a REDLER conveyor-elevator and conveyor, a pan feeder and Knittel ring 
type crusher. 


STEPHENS=ADAMSON 


5 Ridgeway Avenue, Aurora, Illinois AFG co, Los Angeles, Calif., Belleville, Ontario 


ALL TYPES OF 


BULK MATERIALS HANDLING EQUIPMENT 
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ENGINEERED REINFORCEMENT 


FOR YOUR BRANCH CONNECTIONS 


A big portion of your engineering 


job is done for you, if you... 
Specify Bonney 

WeldOlet Welding 
Fittings to Insure 


Permanent Strength 


Does your operation require 


a mechanical as well as a 


pressure member in branch 
| construction? WeldOlet Welding 
1 Fittings are engineered to 
provide BOTH properties. 

















Shaped and beveled for 
clean, quick and 


economical installation 


FOR COMPLETE ENGINEERING DATA WRITE 
FOR YOUR BONNEY W3 WELDOLET CATALOG 


Reinforcement where both 
the mechanical and internal 
stresses are most severe 


Funnelled to relieve 
mechanical stress concentrations 
and improve fluid flow 


WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 350 GREEN STREET 
ALLENTOWN, PENNSYLVANIA 
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ESTABLISHED 


Give Him Power 


W HETHER OR NOT you use them all, this man’s brains 
and experience, plus the muscles in his arms, will cost 
you about $2 per hour. It might seem smart to use all you 
pay for, but second thought suggests going easy on that 


muscle 


why, 


lo see let's do a little figuring. First, on the 
“you've got to work for what you get” theory, you give 
the worker a hand wrench and tell him to get busy. He 
does, and turns out what a man unaided reasonably can. 


Let’s call it one work unit per hour. 


Next, you tap the till to buy him this electric impact tool. 
Now he doesnt’ work as hard as before, but turns out five 
work units every hour. 


Let’s see what has happened. For a liberal guess you 
charge the tool 14 cent per hour for power and another 144 
Of the 


five work units total output of man plus powered tool, you 


cents for wear, tear and repair—two cents in all. 
credit the man with his one unit and the powered tool with 
the other four. Then you see that the man’s work units 


cost you $2 each, and the tool’s 1% cent each. 


Why, then, do sensible people ever use hand tools where 
a power tool could do the job many times faster? The 
answer, of course, is that some jobs occur only now and 
then “so there’s not enough work to warrant the invest- 
ment.” Expressed as a general principal, this reasoning is 
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fair enough, but in practice it is much misused. The point 
where the power tool will pay off comes a lot sooner than 


most people imagine. 


Almost any power tool you can name will speed up 
work five to ten times or more. That means that from 
four-fifths to nine-tenths, or better, of the worker's wage 
is wasted for every hour that he works with hand tools 


where power tools could do the job. 


For an interesting exercise, estimate how many hours 
one of your maintenance men spends using hand tools 
on jobs that could be done with power tools. Figure four- 
fifths to nine-tenths of his total wage for these hours over 
a 2-year period, say. Then see what the total would buy 
you in the way of topnotch power tools. It will be an eye- 
opener. And, by the way, don’t bother to figure in the 
power cost; it’s only half of one percent. 


[he above comparisons were inspired by a new pro- 
gram General Electric sponsored. GE calls it “Progres- 
sive Mechanization.” Powering your hand tools is only 
the first step, but one of the most profitable. The others, 
in order as listed by GE, are improved mechanization, 
automatic contro! and continuous process. 


The commendable aim of this program is step-by-step 
progress in applying more power so human effort can 
turn out more of the good things of life for all to use. 
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@) valve values 
PHOTO NEWS 





No Exceptions- 
Every 

Edward Valve 2 

MULTIPLE TESTED (aaa 


—, © 


rove performance under ser ting conditions. For example, 
he 14-in. PRESSURE-SEAL glol ve (right) designed for opera- 
it 900 psi underwent thr rate hydrostatic tests for sound- 
nnet joint and 

for 600 lb, were 


tatic pre ure 


g release Ey ery 
t 2500 Ib design 


ler- 


controlled by 
struments. 
wheels fc 
wrenches are used to p1 ly measure 
“allowable test torgq -only 70 inch- 
Ib to hold 6000 psi for the Fig. 952 
valve pictured. ] 

tight at this load 


.Edward Valves, INC. Another  Prodvr 


r ea int t ting, orque 








NEW Forged “Technical Tips 


Instrument Valves .! = 


i A =r 74 > 
bis mie Alcnt >} Sie 
+4 


pareeapicte gives ncedagedaa snigsa ls Sag. yc , What Thermal Expansion 
peratures and pre 


a | ee Does to Valve Materials 


> ‘ 
x 


FOR HIGHER TEMPERATURES 
AND PRESSURES 


demands that th , 
devices be p a ~— tty 
small stop val 
for use at the tem] 
and pressur 
ing measured or 
Until recentl 
no really satisfact 
for this 
threaded bo 
unsatisfactory 
perature-pre 
tions, but were oft 


of the 


Rated for I u 

O00 | at 100 | 

1500 Ib at 1000 F,t 

valves | 

tem} 

where 

It is 

structed litt 

forged ste 

the p 

struction, or rnal 

The vital body-yok 

ext rnal thr 1d Or A ’ ur 4 W rl t T ‘ n ke | TEMPERATURE FAHRENHEIT 

completely outside of pressure 
COEFFICIENT OF THERMAL EXPANSION AT 
TEMPERATURE OF VARIOUS VALVE MATERIALS 


: 18% Chromium—8% Nickel Stoiniess Steel valve trim material 
Monel—Valve trim material. 

- Stellite No. 6—Vaive trim material. 

- AS.T.M. A216—WCB—Carbon Steel body material 

- AS.T.M. A217—WC6—1% Chromium Steel body material 

» AS.T.M. A217—WC9—2'14% Chromium Steel body material 

- Edward EValloy—13% Chromium vaive trim material. 


The 


FOR EASY PACKING 
Simply remove nuts on the two 
swing glond bolts and position 
gland on yoke gland rests. Repack 
valves, as illustrated, with com- 
plete freedom of both hands. Gen- 
erous space between stem and yoke 
allowsquick, trouble-free repacking. 


EDWARD VALVES, inc., Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 
1220 W. 144th STREET « EAST CHICAGO, INDIANA 


GLOBE AND ANGLE STOP * FEED-LINE * BLOW-OFF * NON-RETURN 
CHECK * GATE * GAGE AND INSTRUMENT * RELIEF * STRAINERS 


INCH OF LENGTH 


EXPANSION IN THOUSANDIHS OF AN INCH PER 





Now, for the first time, you can 
actually see these modern snow 
removal systems in operation. In 
the last few years, a great amount 
of material has been written and 
published on snow melting sys- 
tems, but our new film, ‘A Winter 
Wonder,”’ takes you ‘‘on location”’ 
and shows you how Byers Snow 
Melting Systems came through re- 
cent winter snowfalls in a wide 
variety of applications. 


This professionally-produced 
film reviews the entire snow melt- 
ing subject from installation to per- 
formance. You'll see how coils of 
Byers Wrought Iron pipe, em- 
bedded in concrete, and carrying 
hot water-anti-freeze solution, 
brought hazard-free surfaces to 
sidewalks and driveways of private 
homes, commercial buildings, in- 
dustrial plants, service stations, 
and many others. In addition to 


these interesting scenes of “‘snow 
melting at work,’’ you'll watch 
actual operation of installing, 
welding, and covering prefabri- 
cated grids of genuine wrought 
iron pipe. 

Based on the greatest pool of 
engineering experience on snow 
melting in existence today, “ 
Winter Wonder’ has been de- 
veloped as a service to the de- 
signer, fabricator, contractor and 
building engineer. If you share 
today’s widespread interest in 
snow melting systems, you'll find 
the practical and factual material 
in this film both interesting and 
helpful. 


A.M.ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St.Louis, Houston, 
San Francisco. Export Division: 
New York, N. Y. 


CUT OUT AND 
MAIL THIS COUPON 


TODAY! 


Please send me at once: 
Your descriptive folder 
on how to apply for a 
showing of your 16 mm 
sound motion picture 
“A Winter Wonder” 
Your bulletin, BYERS 
WROUGHT IRON FOR 
SNOW MELTING SYS. 
TEMS 


Tear out this coupon, 
attach it to your letterhead, 
sign your name and title 


and mail to: 
’ 


A. M. BYERS COMPANY 


CLARK BUILDING 
PITTSBURGH 22, PA. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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SPECIAL PROVISIONS begin at raw-water intake, carry through to all power services in the typical chemical process plant 


, & THe PoOweR SERVICES, particularly 
Make he p steam and electric energy, make up a 
wer yc 8 high percentage of the over-all cost of 

raw materials going into the manu 

. facture of synthetic nitrogen fertilizer 
; t Yo r 4 So when we (Chemical Construction 
i rT] rocess ep S Corp) put up the Guanos y Fertilizantes 
f ammonium sulfate plant outside Mexico 


Citv. we sought a power system with 


JOHN SALVIANI, Chief Mechanical Engineer, Chemical Construction Corp (1) the most efficient over-all heat bal- 
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POWER CYCLE 


continued 


PIPING FORMS 


wing betweer 


COMPRESSING 


itm 


1 mixture 


pheric pressure t 5100 





»f nitrogen and hydrogen from near 


sig places heavy 


air also make p 


Pipe tying cooling towers 


power 
demands on 


sible greater use of c 


ndenser cooling water by 


into cycle, reusing water over and over 


To meet need efficiently four 875 bhp gas-engines 
each drive 4300-cfm compressor in the special battery above 


For peak reliability, flexibility in power services to chemical processes 


ince under all operating conditions (2) 
i high de ree of reliability. The answer 
seemed to involve combining many cen 
tral-station features 
the desirable fl 
power plant 


Steam Needs. We consolidated proc 


with those giving 


xibility of an industrial 


ess steam requirements so they fit into 
one or the other of two pressure levels 
Electric 


drives for 


200 or 25) psi generators, 


iuxiliary fans and turbines 


draw steam directly from 430-psi steam 
manifolds (either superheated or sat 
urated). 


it different 


Other users pull their steam 


levels from the dis 


pressure 


charge side of pressure-reducing valves 


or from turbine extraction or exhaust 


points 


One 430-psi, 750-F, 46,000-lb-per-ht 


and one 2500-kw 
normal 
But in 
and 
growth, 


steam generator tur- 


bine-generator can supply all 
steam and power requirements. 
greater efficiency 


the interests of 


reliability, plus future plant 


we put in two of each. For the same 
reason we planned all the main piping 
so half the plant can be shut down for 
maintenance and repairs, while the other 
half runs, 
All steam 


from the main power plant, photo, top 


however, does not come 


of p 72. Instead, we have a waste-heat 
boiler in the acid plant, 350 ft away, 
that generates steam at 430 psi, 750 F. 
This high-pressure steam serves a 500- 
hp turbine-driven air blower in the acid 
plant and also ties into the main steam 
manifold at the power plant. In fact, 
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we use all output from this boiler as 
our first requirement toward over-all ef- 


Any 


we meet with the two power-plant boil- 


ficiency. additional steam needs 
ers, 

All high-pressure boilers have sat- 
urated-steam outlets for two purposes: 
(1) feed to auxiliary turbine 
drives on the i-d and f-d fans (2) a 


back-up supply to a pressure-reducing 


steam 


station for 200-psi needs. 
Our process-steam headers draw their 


supply from an automatic extraction 


point in the main turbine-generators. 
This supply level is backed up by a 
pressure-reducing and desuperheating 
station in parallel with the turbine-gen- 
erators, 

rhe houses 


Gas-Reforming Plant 
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oe EF 


OUTDOOR construction for boilers 


steel for room 


aN 


housing turbine lower 


= 
all 
© ~~ Bkealige 


REFRIGERATION capacity plays 


ess plant, used either directly or as a 


plan your heat balance 


two 200-psi waste-heat boilers, drawing, 
bottom of this page. Their output han- 
dles intermediate pressure requirements 
exchange for 
Plant 
we pull a larger quantity of initially 


throughout the area. In 


this disbursement of Gas steam 
high-pressure steam through the turbine 
to the automatic extraction point and 
then bleed back to the Gas Plant. As 
a result we get a high percentage of 
electric energy as byproduct power. 
Water Treatment. Overriding all our 
steam-cycle operation and layout ar- 
rangements is the basic production re- 
that 


critical process tools 


quirement waste-heat boilers are 
Accordingly, we 
put in all possible controls, safeguards. 
Water treatment ranks high as a neces- 
(Continued on page 202) 
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and auxiliaries, corrugated- 


important 
means of 


CENTRALIZED control 
check of 


compressors give 


power-plant costs close peration } the performance tests 


best 
final 


the 
influence 


possible 
design 


Selection of 


load 


chilled 


drive 


water for 
and 


part in any proc 


supplying application to plant 


feed pumps 
triven, lem 
a 
10 fo 2OOps Desupe 
4 750F 
22500 kw turbine 
generators 


GG RE: | 


2O00psi sot 


Gos refiner 
woste-hea 
boiler | 
5800ibw |} | | | 
a ~. 
Process 


Feedwoter 


heater Condensate 


Emergency 
woler 
2- stoge 
hat pro 
ess 


softener Acid plont 


Pressure 
filters 
Treated woter 


ne jacket makeup 
Engine jacket makeup ae 


FLOW DIAGRAM trace 


heat bc 


ut the plant, shows how waste 


fle xibility 


water cycles thr 
turbine bleed bin t 


team 


iler , reducing tation utm 


jive 
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ompetition 
rings Down 
our Chemical- 
Cleaning Costs 


By C G HAECKER Solvent Service, Inc 


& CueEMICA 


CLEANING of powerhouse 
heat exchange equipment 
becomes ittractive the higher pro- 
climbs With it you 


}] } 


least possible down time 


luction have the 


very little dis- 


mantling of equipment, considerable 


savings in manpower, thorough clean- 


' 
ng { -<e¢ pl 
resulting ¢ 


os, facing page), greater 


quipment efhciency. 
Sut to get all these advantages at the 
lowest cost to you means careful selec- 


tion ot 


chemical-cleaning contractors 


ind a study of competitive bids where 
possible 

Customer Demands. From your stand 
point tl e 


t 
l 


Basi 


contractor must meet 


three 
requirements high- 
} 


quality inhibitor have experienced serv- 


employ a 
ice engineers, be adequately equipped 
to carry out the job 
Inhibitor should be the 
should do i highly 
the metal 
There are 


right one. It 
efficient job and 
harmful de 
i number of exe ellent 


leave free of 


posits 
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HERE ARE | 


t the jot jineer competent 


ones. We know of one, for example, 
that has a weight loss on mild steel of 
ess than 0.003 Ib per sq ft when ex- 
posed to 5% inhibited-acid solution for 
24 hr at 150 F, normal exposure 
held to less than 6 hr. 

Next in order of importance is the 
experience of this contractor’s available 
service engineers. Good experienc e rep- 


with 


resents the greatest protection you can 
give your equipment. The service engi- 
neer carries the responsibility of intro- 
ducing the inhibited acid at proper con- 
and temperature 

Then he 


each 


into 
has to 


centration your 
follow 
that all 
Things like an 
adequate soaking period, proper flush- 
ing-out, thorough cleaning, correct neu- 


equipment 


through step to assure 


details are observed. 


tralization to give you a unit ready for 
A failure anywhere along this 
chain of responsibilities, and your equip- 
ment can suffer badly. 

Of equal importance to any other fac- 


service. 
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femands chemical-cleaning contractors 
experienced 


must meet: equipment equal 


inhibitor of proper high quality 


tor in selecting a chemical cleaning 
contractor is his equipment. Be certain 
he can furnish acid-cleaning equipment 
large enough to do what you need. 
Contractor Aids. If you expect intelli- 
gent competitive bids for acid-cleaning, 
take a book on 


getting prices for other plant needs. 


page from your own 
You know the better you spell out your 
wants, the closer the prices will be. 
Here’s the kind of information you can 
give an acid-cleaning contractor to help 
him give you his lowest possible bid: 

1. Description of equipment. If it’s a 
boiler, for example, give manufacturer 
steaming capacity in lb per hr or even 
in boiler horsepower: design type, that 
is, water or fire tube; if water tube list 
the number of drums. 

2. Water volume. Again, for a boiler, 
you need the volume to the steaming 
level or top of the drum, depending on 
how high want the unit cleaned. 
This quantity is most frequently lack 


you 
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Acid Cleaning Is Thorough, 


Drum and tubes 
to look like this after 


BEFORE 


Oil coolers develop doughnut 
ends that badly restricts the 


BEFORE 


ing and the burden of estimating it often 
falls on Compute the 
water volume of your unit accurately 
once and then keep it on file. Occasion- 


the contractor. 


ally you'll find the boiler manufacturer 
gives the weight of the boiler full and 
empty to determine floor loading. The 
difference will give you the water vol- 
ume in pounds. 

3. Scale sample. Where possible pro- 
vide bidders with a half cup of scale 
sample along with an estimate of the 
average scale thickness. This allows the 
contractor to test scale solubility, dis- 
integration, chemical content, and to 
determine cleaning-solvent concentra- 
With 
no available sample, give the source of 
water supply, type of water treatment, 
any other data that will help in de- 
termining the scale solubility. 

4. Number of units available. Re- 
member, one of the contractor’s greatest 


Fre- 


tion, best working temperature. 


costs is getting to the job site. 
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£ 


of 250,000-Ib-per-hr boiler get 
they've been 


Acid 


AFTE 


in service 


scale on the tube 
normal flow of oil 


AFTER 


quently you can clean other units at 
the same time for the cost of additional 
material only. By sending trucks with 
full instead of partly full tanks, and by 
having labor work on other equipment 
while the first is soaking, the owner gets 
these additions at almost no cost. 

5. State desirable date. Where pos- 
sible ask the contractor to bid well in 
advance. Then grant the successful bid- 
der all the time you can so he can 
schedule equipment, materials, labor. 
If all your cleaning jobs are emergency 
ones, you may be footing a heavy extra 
In any event it’s smart to obtain 
time and material rates from qualified 
contractors. 

6. Cost outlooks. Wide differences in 
bid costs may indicate sharply different 
approaches to your job. For example, 
the low bidder may ask you to supply 
steam and water piping to his truck for 
heating and diluting the solvent. Today, 
with the portable heaters now in use 


cost. 
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that 
tubes whistle clean, 


Requires Little Dismantling 


the boiler 
unharmed 


is properly inhibited leaves 
while surfaces are 


Proper chemical-cleaning procedure clears the sur 
face completely 


Back on the line again in 36 hr 


that’s not always needed, Other bidders 
may have this equipment and their bid 
include it. 

Where you'll use a quantity of solvent, 
be the stated. 
Otherwise, you may be buying a lot of 
But be careful that 
responsibility 


sure concentration is 
leave 


belongs, 


water. 
the 
with the contractor. 


you 


where it 


A smart outfit cleaning, say, an evap- 
orator dumps concentrated solvent into 
filled with hot water 
to save the costs of heating, diluting 
and installing steam and water lines to 


the unit already 


chemical-mixing truck, as well as sup- 
ply and circulating lines to evaporator. 
Summary. It is our opinion that chem 
ical is rapidly leaving the 
and 
because 


cleaning 
specialty classification becoming 
applicable of its 
lower costs. Requesting competitive bids 
qualified 
equally 


generally 


from contractors, who are 


of will 
help push these costs down still further. 


informed your wants, 
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t useful views often show two or 


time, look much like perspective drawings 


How to Make Trimetric Drawings 


By B G A SKROTZKI 
Associate Editor 


R ON: 


words 


PICTURE is worth a thousand 


an old saw. But have you ever 
thought how much effort goes into mak- 
Sometimes it 


the 


ing one picture? seems 
words 


quick 


method of making pictures, easy to look 


easier to. write thousand 


[rimetric drawing gives us a 
it and understand 

grasp is the 
Unfortunately 
of the 
off 


the paper and itt ikes considerable time 


Easiest picture to per- 


spective drawing, Fig. 2 


it's the hardest to draw—many 


construction lines usually run way 


to spot the needed points prope rly. Tri 


metric sketches are the nearest to per- 
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spective in appearance. But since lines, 
ictually parallel in space, stay parallel 
in «ke 


torted 


ches, the drawings appear dis- 
To the eye, such lines actually 
seem to converge, coming together at the 
Despite this, trimetric 
«ketches are practical, finding many uses 


horizon line 
in industry. 
Fig. 2 shows the perspective of a sim- 
the 
corresponding orthographic projections 


ple. everyday house shape and 


or working drawings an engineer uses 
the The 


drawings ordinarily carry dimensions in 


to describe house. working 
iddition to being drawn to a uniform 
scale, one inch equaling so many feet. 
Many people just can’t see the shape 


from the plan, end and side elevations, 
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but they instantly savvy a perspective or 
its near relative, the trimetric. 
Trimetric drawings are really ortho- 
graphic drawings. The latter usually in- 
clude views of an object 
that are kept parallel to the plane of 
the paper. 


only those 


In trimetric you can place 


the object at any angle to the paper so 


you see two or three sides of the object 
simultaneously. 

One of the most used forms of tri- 
metrics is the isometric. In this special 
case the three space dimensions or axes 
to each other and a 
given length is equally long on all three 


are drawn at 120 
axes. Fig. 4 shows how this isometric 
view is derived from an actual object in 
space. At the left is a cube in space, 
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Side 


elevana elevornon 


Experienced engineers can interpret conventional plan and 


elevation drawings to see perspective 





These 


plane 


q how 
on which 


sketches relation of 


f paper isometric 


each edge one unit long. Cube is first 
placed so each of two adjacent faces 
nearest the plane of the paper makes 
a 45° angle with the paper surface. 
The cube is then tipped so the vertical 
edges make about a 35° angle with the 
face of the paper. Projecting perpen- 
dicular lines from the face of paper to 
corners of cube we can spot correspond- 
ing points on the paper. Connecting 
them we get the diamond-shaped figures 
that we recognize as an isometric sketch 
of a cube, shown to right of line rep- 
resenting the paper plane. We find the 
edges are all 0.816 times the length of 
the original edge and the sloped lines 
make exact angles of 30° with the hori- 
zontal. In practical usage we forget 
about the 0.816 ratio and proportion the 
distances directly to dimensions of the 
original. 

Another useful special case of tri- 
metrics the sketch, also 
shown in Fig. 4. Here, of two adjacent 
cube faces, one is rotated to make about 
a 21 
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dimetric 


angle, then the other is about 
, with the plane of the paper. The 
cube is then inclined so its vertical edges 
make about a 19° angle with the face 
of the paper. Projecting the cube cor- 
the 
them gives us the dimetric sketch shown 


ners onto paper and connecting 
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actual cubes 
ind 


Perspective 


and 


3 Isometric 
metric dr 


appearance mentally Iwing 


30° 
t 


sketch 


in to 


views are 


that 


used 


Note 


angle 


space drawn 


dimetric from 


to right. Vertical and longer sloped 
0.94 original 


length, and the sharply sloped edge is 


edges are each times 
0.47 times the original length, just one 
This 
makes a scale proportion of 1:1:%. 


half of the other two dimensions. 


Angle of the longer slope is a little 
more than 7°, and the shorter a little 
41° from the horizontal. 


more than 


limetric 


angular 


n 


Again we forget about the 0.94 and | 


0.47 ratio and proportion the lines di- 
rectly to the original dimensions taking 
proper account of the 1:1:1 » ratio. An- 
gles are drawn to the round figures men- 
tioned. 

Fig. 3 shows the house of Fig. 2 drawn 
in isometric and dimetric. Each gives 
a different viewpoint. By selecting either 
as a standard we are committed to a 
fixed view angle. Now, the general use 
of trimetrics allows selecting any view- 
point you want, Fig. 1. Corner sketches 
you'll recognize as the standard ortho- 
graphic drawings of the house. The 
others show two or three planes instead 
of only one. 

From left to right, viewpoint varies 
as vertical lines of house are inclined 
in 15° steps with the plane of the paper. 
From top to bottom, viewpoint changes 
rotated 


steps. 


vertical 


Comparing Fig. 3 


is around a 


15 


house 


axis in 
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Dimetric 


ketches are most often used 


lsometric easiest to 


of tri 


ay out and scale 


metric sketch 


hd 





placement in space is different 


jrawing frequent misunderstanding 


with Fig. 1 you’re able to spot where the 
isometric and dimetric views fall in the 
general scheme. 

Very 
5 and 6. 
First, choose the inclination angle you 
wish to use, say 20°; then the rotation 
angle of one of the principal faces of the 
object, say 30°. So we enter Fig. 5 at 
20° on the horizontal axis and read up 
till we find the 30 
This tells us to draw the edge for this 
face of the object at an angle of 11° 
from the horizontal, measured with a 


are these sketches drawn? 
easily, with the aid of Fig. 


How 


rotation angle curve. 


protractor. Now to find the comparable 
angle for the other 
30 


face, subtract the 
rotation from 90°, giving 60° ro- 
tation for the other plane of the object 
facing the paper. 
20 
rotation 
30.5 


Again entering Fig. 
inclination, find that the 60° 
calls for a drawn angle of 
the horizontal. The third 
axis is always vertical. These three axes 
can then be drawn as in Fig. 9. 

Next we must find the scale of each 
axis; this is where Fig. 6 comes into 
at 20° inclination angle 
and read down to the 30 
to find a ratio of 0.881 
the object. 


o at 


from 


play. Enter 

rotation curve 
for this face of 
The other face at 60 
a length ratio of 0.58. Then 
we find the ratio for the vertical lengths. 


rota- 


tion has 
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TRIMETRIC DRAWINGS 


continued 


Vertical length rat 
09 











sO 60 
ori angie, deg 


angle of slope 


ng given inclin 





2 (9.938) 


yeneral 1S€ f 
ha litferent 


trimetrics 


pr 


each 


ile portion 


tis is actually the of the angle 
the 


Ratio 


cosine 


inclination; use a trig table or 
jacent scales in top of Fig. 6. 
20° inclination is 0.94. This gives 
of 0.94:0.881:0.58. Or 
vertical axis as a base, 
1.0:0.938:0.617. 

Rather than multiply each dimension 


by 


ratio to determine the drawn length, it 


us seale ratios 


referring to the 
proportions are 


of your original 


its corresponding 


might pay to make up s¢ ales for each 
\fter the of 


drawing for longest axes 


1Xis deciding size your 


lay out scale 
corresponding to the ratio 1.0 on stiff 
paper, Fig. 10 


point 1 on 


From any convenient 
a perpendicular above the 
0 of the unity seale, draw a construction 
(dotted) to of 


From the perpendicular draw lines par 


line other end scale. 
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true length 


drown length 


length roto 


rizontol 


fr 
ati 


om 


This 
lengths 


chart 
for 


the horizontal 
j 


ns and rotations the 


30° rol 
Scale proportions 
94: 0.881:0.58 
'0.938:0617 


peer 30.617 
@) 2 56 





Length units 


ative scale lengths for trimetric 


be made quickly in this way 


illel to the bottom seale that have cor- 
responding lengths of 0.938 and 0.617, 
to meet the right-hand construction line. 
Then 


from 


by construction lines radiating 
1, calibrate the two shorter scales, 
using the graduations on the longer one 
as a guide. Cut out the scales along 
the straight edges and they’re ready to 
use as indicated on Fig. 9. 

Grids. When you do a large amount 
of sketching with given inclination and 
rotation, it pays to make up a grid. 
this under transparent 
drawing paper speeds up the job. Fig. 
7 shows nine different grids as exam- 
ples. Angles are determined from Fig. 
5 for the given inclination and rotation. 
Spacing 


Placing grid 


between lines is arbitrary; 


place them close enough to suit your 
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gives 


the 


lines 


ratio 
with 


between drawn and original 
given inclinations and rotations 


Easiest way t 
metrics is to 


draw ellipses on tri- 
‘use ellipse templates 


convenience. Note that grids with 15 


and 75° rotation (complementary an- 
gles) are mirror images of each other. 

The only grid on which spacing be- 
tween lines means anything is the iso- 
metric, 35°-45° (it appears 
similar to the 45°-45°); grid consists 
of equilateral 
where between 


which is 


connecting triangles 
intersections 
along any line are equal. This corre- 
sponds to the 1:1:1 proportion of the 
isometric. 

The 
the 


distances 


grid 
and 


dimetri« appears similar 
15°-15 15°-75° grids of 
Fig. 7. Distances, though, must be meas- 
ured by separate scales. Grid spacing 
is no help on the dimetric in laying out 
proportional lengths. 


to 


Circles on trimetric surfaces appear 
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When many 


metric 


ilternate layouts 


1 


studied ketching can be 


as ellipses. These are most conveniently 
drawn with the aid of ellipse templates. 
The templates are numbered according 
to angle of inclination or rotation, or the 
angle depending on 
Fig. 11 


inclination and 30 


complementary 
manufacturer. shows a cube 
20 rotation 


having equal diameter circles on each 


with 


face. To get the circles (ellipses) prop- 
erly centered, find center of each cube 
face. Through centers erect a line, ap- 
to the face 
(these are actually parallel to one of 


parently perpendicular 


axes.) These “perpendiculars” are the 
minor axes of the ellipses. On the tem- 
plates, minor and major axes of the 
ellipses are shown by tick marks on 
Place tick marks 


of the minor axis to coincide with the 


their circumference. 
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f plant equipment are to be 
a 














trimetric drawings when a lot 
rotation angles 


tm 


IKING 


tem of inclination and 


iailiaaiatinaiatai cecal BASE TT a 


like these 
Patterns _ phot 


can 


big help tating. Use 


“perpendicular” and an imaginary line 
(dotted) from the major-axis tick marks 
to pass through the center of the circle. 

When you don’t have a template, the 
ellipse can be drawn by method in Fig. 
8. First lay out CDEF the circumscrib- 
ing for the circle and 
diameter AH parallel to short length 
DE. Divide AH into a convenient even 
number of parts, then divide CD and 
EF into same number of sections. From 
B 


vision points as shown. Intersections ot 


“square” one 


and G draw lines to intersect the di- 


these straight lines locate points on the 
ellipse. Connect these points with aid 
of a French curve. 

Hookups. Trimetric drawings are used 
to advantage when many alternate hook- 
be studied. Fig. 12 shows 


ups must 
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be drawn t 


ind duplicated as needed by 


grid 


cale 


cutting out and laying over scaled 


some basic power-plant equipment ele 
ments drawn in isometric. Drawn to a 
common scale these can be photostated 
to 
needed. 

After cutting them out you can ar- 


produce as many duplicates as 


range them in alternate ways over an 
isometric grid to represent their physical 
After pasting them 


in position, draw in connecting pipe 


relation in space. 
lines to scale. 
You 
trimetric set of conditions. 
set that gives the best viewpoint. This 


can use this scheme with any 


Choose the 


procedure has the advantage of simu- 
but 
can 


in 
be 


can’t be 


lating a perspective drawing, 
addition direct measurements 
taken off these sketches which 


done ona perspective view. 





Silicone bonding with glass-cloth backing 
the higher temperature limits 


900-v de armature 
can be 


trength of new paper- 


UNIFORM THICKNESS, high dielectric 
like mica make it well suited for th 4000-hp 40-rpm incorporated to reach 





ew Flexible Mica Makes 


Bid as 


Mica has been part of electrical insulation picture for over 


50 years. But until recently most such insulation was made 


of bonded mica flakes. New continuous paperlike mica 


raises voltage strength, flexibility and power-factor range 


By R W WIESEMAN, Large Motor-Generator Engineering 


& AxrMATURES 
| 


over 7000-v gen 
Class B 
material 


rated 
mica-base insula- 


b islt 


erally lave 


tion. So far no can 
insulating qualities of mica 
Good-quality 

highest 
and 
properly 


surpass the 
for armature windings. 
flake has the 
strength, best heat 


And 


mica insulation offers topnotch moisture 


mica voltage 


corona resist- 


ince whe n processed, 


ind insulation resistance, plus favorable 


dielectric power factor, mechanical 


ind voltage fatigue 
Using mica in flake 
of flakes into 


insulating covering for an 


stre neth 
form means trans 
forming a bundle i com 
pact arma- 


ture coil. Only recently was a practical 
found to this half-century-old 
Now we 
mica 
Class H armature 
machines 


History. Near close 


solution 
mica in the 
Class 


insulation of rotating 


problem have 


form of paper for B and 


of the nineteenth 


General Electric Company 


generator came into the 
It followed the general 
construction pattern of the de machine 
in that it had a field 
irmature with collector rings. 


century the ac 
power picture. 
stationary and 
rotating 
\s machine capacity and operating volt- 
increased, mica in several forms 
replaced varnish fabric materials for 
This 
ibout because of mica’s high heat, com- 
and 
Disadvantages of the rotating 


Then fol- 


armature ac 


irmature coil insulation. came 


pression resistance high voltage 


strength. 
irmature were soon realized. 


lowed the stationary ma- 
This machine could readily be 


built for 


chine. 


higher voltages; therefore, 
mica insulation was retained. 


rhen about beginning of the twentieth 


flake bonded 


clear resins came into being. By 


with 
1915 
some motor manufacturers had replaced 
the brittle, 


century, mica tape 


high-dielectric-loss, clear- 
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resins with blended-asphalt- 
flexible, mate- 
Excellent this 
asphalt-bonded, vacuum-compound-pres- 
sure treated, flake-mica tape, full Class 


B armature coil insulation over the con- 


bonding 
base, low-dielectric-loss 


rial. performance of 


tinuous period starting with 1915 was 
due to two factors. First, the various 
improvements made in factory processes 
this insulation. 
And, second, proper blending of asphalt- 


throughout history of 


base materials used. 
Mica Mat. The 


into continuous 


conversion of mica 


sheets results from 
proper processing of small mica flakes, 
into mats. That’s why voltage strength 
of mica when properly processed is rel- 
atively high. Mica paper or mat is made 
by feeding a slurry of fine mica flakes 


After 


mica-mat sheet in various thick- 


into a paper-making machine. 
drying, 


nesses is produced in continuous-length 
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STATIONARY ARMATURE coi! 


nm manufacturing m.ca tr 


f 13,8-kv machine 


new form, natural 


with water 


per making 


POLE-FACE bar 


ribt 


n of pure 


Insulation for Armature Windings 


Mica mat has the same resistance 


rolls. 
to destructive forces and the same chem 
ical and electrical qualities as flake 
mica. 

At present, 


not 


pure mica mat is me- 


chanically strong enough for 


gen- 
eral-purpose insulation. Thus, suitable 


such 


reinforcing materials, as bonding 
solid 
paper and various fabrics, are used to 
the 


chanical properties. 


resins, and materials, such as 


electrical and 
Here are 
the advantages of mica mat over built-up 
flake More uniform thickness, 


more bond content, more uni- 


obtain desired me- 


some of 


mica: 

uniform 
form filling, less mica voids, greater 
ivailability (independent of 
sources of supply), better flexibility for 
application, better-controlled manufac- 


foreign 


turing processes. 
Thus after about 50 years of service 
rotating 


insulation system of 


flake mica will be replaced 


in the 
machines, 
by a new form of mica. 

Sheet and Tape. Asphalt-base mate- 
rials, alkyd resins, silicones and various 
modified polyester resins can be used 
to bond and fill and 
Which is used depends on the 
With suitable 
reinforcing or backing materials, many 
different 


materials 


mica-mat sheet 
tapes. 
characteristics wanted. 
of mica-mat 
had for 


components of rotating machines. Mica- 


types insulating 


can be insulating 


mat tapes have enough flexibility for 


JULY 1952 








POWER FACTOR is measure 


small void content 


»f insulation 
juality; low pf means 


taping both coils and coil connections. 

After several years of experimenta- 
tion a certain type modified polyester 
bonding resin came into the mica pic 
ture. This resin was found quite sat- 
isfactory for bonding and filling mica- 


mat tape insulation of high-voltage 


armature coils. This new type of bond- 
ing resin developed especially for 
mica mat, but 
flake mica-tape 
believed that mica-mat insulation would 


flake-mica 


activities 


was 
it can also be used in 
insulation. Since it was 


eventually supersede insu- 


lation, were 


Mod- 


ified polyester bonded mica mat insula- 


development 


directed to mica-mat applications. 
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also a armature 


insulation be 


flake 


tion is new tvpe o 
ause it differs structurally 
from mica bonded with various 


resins 


Advantages. Dielectric power factor 
is a measure of insulation quality. A 
a relatively 
the 


content. 


low power factor indicates 
small 


insulation; 
It also me 


amount of within 


void 


ionization 
low 
dielectric 


insulating 


hence a 


ins a low loss in 


the bonding and materials 

Note dielectric 
left 
Mica-mat 


more voltage strength than conventional 


power-factor curves 


insulation has about 50% 
asphalt-bonded flake-mica insulation. It 


less swell at ele- 
vated temperatures and its mechanical 


has tendency to 
strength is higher. Mica paper or mat 
is less affected by increased temperature 
than conventional asphalt bonded flake 
The latter 
been used successfully for many 

Mica 


made 


mica tape insulation. has 


years 


mat insulation is now being 


on a pilot-plant basis. But manu 


facturing facilities will soon be avail 


able putting this new form of mica in 
sulation on a production basis. Remem 


ber, mica-mat insulation is a new type 
insulation, not conventional flake mica 
different material. 
there is all indication that 


this new paper-like mica insulation of 


tape with bonding 


From tests, 
big insulation 


fers a improvement in 


quality of high-voltage armature coils 
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PARALLEL-SLOT construction, using shaft-stubs bolted to the rotor... 


MILLED SLOTS, paralle! design, are cut across rotor ends and TYPICAL PARALLEL-SLOT rotor of early turbine-generator. In 


running parallel to shaft axis this design the shaft is flanged and then bolted to rotor core 





RADIAL-SLOT design in this country favors milling slots directly... 











MILLED SLOTS ore radia rot re. After winding is com MILLED RADIAL SLOT is accepted design today. Note one coil 
pleted, wedges inserted in the ts hold coils from moving out in place, another building up. Turn at a time fed into slots 





Slot Construction Is Rotor Design Key 


By CELSO GENTILINI, Asst Chief Engineer, National Electric Coil Co 


Today’s high-speed generator rotors do a man-sized job. They 
must stand up mechanically and electrically under high centri- 


fugal stress. Here’s why they can do that job . . . efficiently 
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EASE OF WINDING is 


and turn-insulation fed core rotates on 


one advantage of parallel-slot rotor. Wire 


vertical turntable 


COMPLETED porallel-slot rotor 


brought out through driving head to collector-rings on shaft 


Leads from field winding are 





...in the rotor rather than using separate teeth inserted in grooves 





Pretreoted rotor Cc 


Wedges ~~ - 


Milled spoces in rotor core 


> 








J 








a 
> 





ROTOR CORE is slotted to receive many laminated teeth. When 


in place they form sides of slots 


® UNLIKE ITS DC BROTHER the ac gen- 
erator has its field winding in the rotor 
rather than the stator. Leads from this 
de field winding are brought out to the 
shaft collector rings. 
of rotor construction for 3-phase gen- 


Two general types 


erators are: Salient or projecting poles 
for slow-speed machines and smooth or 
non-salient poles for high-speed units. 
Non-salient construction is used in to- 
day’s high-speed turbine-generator units 
to cut windage loss and noise. Stresses 
at high speeds rule out the salient type. 

We break down rotor 


can further 
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holding preformed coils 


into: (1) solid core and 
(2) core of bolted steel plates. In both, 
slots form runways for the field wind- 
These slots can be either parallel 
or radial. 

Parallel Slots. Some of the earliest 
3-phase turbine-generators used the 
parallel-slot type of rotor. In _ these 
units the shaft did’ not penetrate rotor 
A driving head or flange was 
bolted at each end of core to carry shaft 


construction 


ings. 


core. 


stubs. 
Parallel slots make coil winding a 
cinch. To wind, rotor is placed on a 
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INSERTED-TOOTH construction uses 


milled grooves in rotor core 


machined teeth fitted in 
Wedges lock the teeth together 


turntable that rotates as windings are 
fed into slots. 
der tension. 


Coils can be wound un- 
And since conductors are 
usually thin, wide straps, they can be 
tightly forming a substantial, 
solid winding. Finished winding is held 


wound 


snug with metal wedges atop each slot. 
With parallel slotting,:no additional 
support or banding is needed against 
centrifugal stresses. This was one of 
the factors that helped make the paral- 
lel-slot a leader during development of 
the turbine-generator. 

One drawback to parallel-slot design 
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SINGLE-PHASE rotors need copper cage winding 


SHORT-CIRCUITED cage winding is designed to carry the rotor’s heavy surface cur- 


rent These copper bars d Jouble j 


carry current and hold field coils snug 





E=-p 


| b~ 


t aeterine ving 





Flexible connecting strap trom 
copper wedges These wedges 


form bars of cage winding 


as or 








COPPER WEDGE, sh 
all face 


wn to right of 


along rotor It connects to 


flexible 
the 


with other 
the 


shunt 
retaining 


runs parallel bars 


ring on far side of rotor 


is its limited copper space. Slot spaces 
cover a smaller portion of total circum- 
ference compared with radial-slot rotors. 
Heat dissipation is another limitation. 
New forging techniques laid foundation 
for one-piece core and shaft. 

Radial Slots. As years slipped by, 
parallel-slot construction bowed out to 
the radial-slot design. At present, there 
are two approaches to radial-slot con- 
In one, the laminated 
slots. In 


struction. rotor 
has the 
other, slots are formed by dovetailing 


core milled radial 
teeth into milled grooves in core body. 
This latter inserted-tooth technique has 
American 
manufacturers have generally adopted 
the milled-slot design. 

With the milled--lot rotor, 


not be formed and completely insulated 


found wide use in Europe. 


coils can- 


before slipping into place. They must 
be inserted into slots one at a time. Each 
turn pretaped, and 
turn-insulation applied as winding pro- 
But the inserted-tooth 
design, coils can be completely formed, 


may be inserted 


gresses. with 
insulated and placed in 
unit. Then 


are slid home. 


position as a 
complete the dovetailed 
teeth 

One advantage of inserted-tooth con- 
struction is coils can be completed and 
Another fea- 
Never- 
feel 


these advantages are outweighed by the 


tested before installing. 
better 
American 


ture is coil ventilation. 


theless, manufacturers 
main disadvantage—cost of machining 
and assembling the many pieces. 
Milled-slot windings are held in place 
by metal wedges fitted into the machined 
grooves atop each slot. Supporting the 
end windings, however, presents an ad- 
ditional problem. have 
been used to hold endwindings snug: 


Two methods 


(1) steel-alloy retaining ring (2) steel 


(Continued on page 204) 





Another Look at Lubricant Purchasing 


& FURTHER REFLECTION on the article, 
“Straighten Out Lube 
(May, p 100), makes us 


may leave you with an impression that 


Purchasing” 
wonder if it 


specifications alone should be the basis 
That 


in condensing 


for buying lubricants was cer- 


tainly not intention 
the originally 


CA ASLE 


In general, the suitability of a lubri- 


our 


paper presented by 


Bailey at annual meeting. 


cant for any specihe purpose can only 


be determined by performance testing 


Engineers in large plants may use their 


many years of wide experience with 
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the job as a basis for 


judging performance acceptability. In 


lubricants on 
the more usual case, the lubricant sup- 
plier performance-tests his products in 
and in the field. 
such performance data, the reputable 
then 


the laboratory Using 
branded 
lubricants for specific jobs and backs 
these with and 

Look a specification as a nu 
merical listing of some of a lubricant’s 


manufacturer produces 


his name reputation. 


upon 
physical properties; viscosity, viscosity 
index, specifie gravity, flash, fire, pour 
point, etc. When used properly it has 
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both maker and user. It 
helps the refiner control uniformity of 
a product. It helps the user check uni- 
formity of the branded product pur- 
chased, and sort out and classify lubri- 
cants as pointed out in the May article 
of Power. 

In the 


virtues for 


latter particularly, 
specifications can do much to make your 


respect 


job of stocking and using lubricants 
But without 
perience on a 
can't 
that 


easier. performance ex 


lubricant, specifications 
behavior of 


Ep. 


successfully forecast 


lubricant in a specific job. 
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ROOF-CAB juggles 
Cab can’t 


ffold 


ff pa 
Id 


line 
side 


pur t main 


sca 


till the 


rking 


move caff ecured against its 


OVER THE SIDE and 
scaffold 


ready to lower 


travel 
Phone links the platform cab and maintenance officer 


controlled from 


of -car Platform 


SCAFFOLD is lowered and raised by cables motor-powered from 


travels on guide rails in building face 


Outdoor Elevator Speeds Window Washing 


& SLEEK NEW 24-story headquarters of 
New York City 
boasts an outdoor window-cleaning ma- 
for its 1404 fixed, 
With 
dow-washing and maintenance unit, two 


of all 1404 win- 


Lever Brothers Co in 
chine non-opening 


windows. this combination win 


men can clean outside 
dows in six days. 
Two-part unit has a roof-car that rides 
on roof tracks and a 28-ft se -affold that 
and down building sides. 


travels up 


Roof-car is essentially a miniature loco- 
motive run by two l-hp electric mo- 
tors. A 7! 


and lowers maintenance 


»-hp squirrel-cage motor raises 
scaffold. 

Vertical movement of platform is nor 
scaffold. In 


root-car 


mally controlled from the 


an emergency, pushbuttons in 
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By JOHN ADAMS, Engineer, Otis Elevator Co 


a affold. 
is moving, or 
the 


engage 


It can’t be moved 


when scaf- 


can operate 
root-car 
fold is 
position to 
[-shaped, vertical 
sides of the building. 

Scaffold, weighing 3000 Ib, is designed 
1500-lb: load. 
men with 
ment ride the scaffold. 
ported by four galvanized 
wire hoisting with a 
strength of 9000 Ib each. 
eight. 
cycle sta 


while 
precise horizontal 


the 
guide-rail 


not in 
stainless-steel, 
fixed to 
the 
to carry Ordinarily only 
equip- 
Platform is sup 
3¢-in. steel- 
breaking 


two window-cleaning 


ropes 
Ropes give 
safety factor of 


Operating rts with exact 


positioning of car at marked point on 
track. Scaffold is 


lowered so platform shoe engages ver 


roof swung out and 
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Window 

floor by 
floor 
is reached. 


washers 


l-rail. 
platform 


tical guide 


then lower floor, 


six windows per until 
the third floor, 


Platform is then raised to roof, 


cleaning 
lower limit, 
swung 
moved to next posi- 


cable 


from 


in against roof-car, 


and cycle repeated. Power 


the 


tion, 


feeding roof-car is changed 


outlet to outlet on roof as car moves 
around top of building. 

This outdoor elevator cost about $50.- 
000. Although 


sidered 


unit is ordinarily con- 


a window-cleaning aid, also 
serves well for general exterior building 
maintenance 


broken 


window seals, general cleaning of stain- 


Typical would be replac 


ing window repairing 


panes, 


less-steel trim on sides of building 





ee 
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EXHAUST AND INTAKE snubbers muffle air and gas noises of engines in municipal 


power plant 


Well-kept units like these mean quiet operation in 


residential areas 


You won't understand diesel and gas-engine mufflers unless 


you know a little about sound. So this article, first of three, 


starts you off with a quick report on... 


NOISE: How to Keep It 
Out of Your Diesel Plant 


By TYLER HICKS, Associate Editor 


& You CAN DEFINI 
Crudely, it 


engineering terms, 


sound in two ways. 
hear. In 
it is waves of alter- 
rarefaction 


gaseous, 


is anything you 


and 
body 


Noise is sound of any 


nate condensation 


through an_ elastic 
liquid or solid. 
kind, especially disagreeable and con 
fused kinds. 

Sound Transmission. An elastic body 


vibrating rapidly enough in air sets up 
These are 
called sound waves since they produce 


compression waves, Fig. 1. 


the sensation of hearing when they reach 
our ears. 

rarefactions are 
the vibrating body. It al- 
ternately pushes against and pulls away 
irom air 


Condensations and 


caused by 
around it. Each impulse is 
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“See” sound waves by... 


CONDENSATIONS and rarefactions in 


air are produced by vibrating bell 


transmitted to your ear if you’re within 
hearing distance. Air pushes against 
your ear drum, draws it out again dur- 
ing rarefaction, 


and you're conscious 


of a sound. Small pressure variations 
accompany sound waves. 
Wave Forms. 


wave 


sound the 
form resem- 
Waves do 


not look like these curves, but several 


To study 
is converted into a 
bling a sine curve, Fig. 2. 
properties of the curves are useful in 
classifying sounds. 

vibrations, like those 
of the clarinet, Fig. 2, can be pleasant 
to the ear. 


Uniform noise 
But non-uniform vibrations 
internal-combustion 
without a muffler, Fig. 2, 
pleasant. 

Characteristics. Pitch classifies sound 


from an engine 


are often un- 


as high or low. High-pitch sounds have 
high frequency, short waves. Low-pitch 
waves are long, have low frequency. 
Sound intensity is measured in deci- 
bels (db). This unit is a ratio of sound 
measured to found zero 
level. A sound of 0 db is on the 
threshold of audibility. Whispers have 
in intensity of 


a previously 


10 to 20 db, average 
factory noise is 60 db and upward, an 
unmuffled airplane engine noise is 110 
db, the threshold of painful feeling. 
Ordinary sound levels run 
and 110 db. 

Most sounds and noises have certain 
dominant notes, fundamentals, as well 
Quality of 
sound depends on relative strength of 
overtones united with the fundamental. 
Simpler overtones are called harmonics 
and usually make agreeable combina- 
tions with the fundamental and each 
Discordant overtones cause un- 


between 0 


as other notes, overtones. 


other. 
pleasant sounds. 

Engine Noise. Diagrams at right show 
how engine exhausts make noise. When 
exhaust port exhaust 
gases rush into outlet pipe in the form 


valve or opens, 


POWER 
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SOUND WAVES are often converted 


to curves like these for easier study 


of slugs. Expanding slug makes air 
Also, slug leav- 


ing pipe pulls some gas with it, cre- 


vibrate, creating noise. 


ating a partial vacuum in exhaust pipe 
Slug of air rushes into pipe, causing 
more noise, large pressure fluctuation. 

Low-frequency noise from engines is 
booming or thumping sound. High-fre 
quency noise is banging or screech- 
ing. Intake noise results from air-flow 
impulses that set up vibrations. Char 
acter of noise depends on vibration 
frequency. 

Resonance. We're all familiar with 
musical instruments whose sound inten- 
sity is increased by varying the length 
of an air column. Exhaust pipes con- 
nected to internal-combustion engines 
can behave in the same manner. Besides 
increasing exhaust noise, length of the 
line may cause power loss and exces 
sive gas temperature in 2-cycle engines. 
Fig. 3 shows effect of exhaust-pipe 
length on gas-pressure pulsations. 

With a favorable pipe-length pres 
sure, oscillations aid in scaverging 
when engine runs at constant speed. 
High-speed 2-cycle engines are often 
sensitive to exhaust-line length and 
backpressure. Pulsations and_ high 
backpressure are especially harmful to 
crankcase-scavenged 2-cycle engines. 

Noise Reduction. Most complaints 
about municipal and industrial diesel 
plants are concerned with noise, not 
with exhaust odor and _ temperature. 
Noise can be annoying, especially at 
night in residential areas. Katydids, 
crickets and barking neighborhood dogs 
may make more noise than a municipal 
diesel plant in a residential area, but 
the diesel’s noise is the one complained 
of. Noise reduction is not only good 
public relations—it may also save you 
from the need of moving a plant, chang 
ing exhaust hookup or explaining in 
court why the plant is so noisy 
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EXHAUST-PIPE length changes shape 


f sound waves as two curves show 


Of course exhaust-gas temperature 
and odor are of some importance when 
planning plant layout. Exhaust gas 
must not impinge on flammable mate- 
rials nor should it enter spaces occu- 
pied by human beings or animals. Eas- 
iest way to make allowance for these 
factors is to run exhaust pipe above 
surrounding structures, photo, p 86. 

Effective noise reduction requires 
careful study by engine designer, plant 
operator and muffler manufacturer. En- 
gine designer specifies the amount of 
backpressure his engine can stand with- 
out excessive loss of power output. Plant 
operator must tell muffler manufacturer 
maximum noise level tolerable in his 
area. And manufacturer must design 
and build a muffler that is suited to 
engine, has a cost that isn’t too high, 
and a strong structure easy to clean 
and maintain. 

The days of rock-filled concrete pit- 
type silencers are gone. Today we have 
specially designed units for a variety 
of applications with different engines. 
Besides reducing exhaust noise without 
excessive backpressure some silencers 
serve as waste-heat boiler to generate 
steam or hot water. Others give 100% 
trapping of sparks and carbon in ex- 
haust gas. 

Many silencer types are available in 
models suitable for vertical or horizon- 
tal mounting. Some designs must be 
mounted within a certain distance of 
the engine while others may be put in 
any convenient spot inside or outside 
plant building. Tailpipes are needed on 
almost all silencers but length depends 
on design, service and other factors. 
Where only prevention of sparks and 
carbon is desired, units for this use are 
available. Next month we'll see how 
the principles of sound are applied in 
building silencers for modern diesel and 
gas-engine plants. 
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HOW DIESEL AND GAS 
ENGINES MAKE NOISE 


VALVE OPENS. Gas in engine cyl- 
inder is above atmospheric pres 
sure and temperature at end of 
power stroke. When the exhaust 
valve or port opens, gas rushes into 
the pipe in high-velocity slugs 


SLUG HITS AIR. Leaving slug 
smacks air, causing noise. Gas 
sucked along by slug leaves par- 
tial vacuum in pipe. Also, some 
cooling of gas and condensation in 
the pipe helps create a vacuum 


AIR RUSHES IN. After gas leaves 
pipe, air rushes in, causing more 
noise and‘ pressure fluctuation 
Pressure waves of large magnitude 
reflect in pipe at acoustic velocity 
The exhaust noise gets worse 
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j Hand rater ion-type pump has 
1d the diaphragm 


By F A ANNETT, Contributing Editor 


Unless you know these designs 
and the wide range of appli- 
cations they’re suited for, you 
may be missing a good bet. 
Here’s how several types op- 


erate, how they‘re applied 


© Diarukacm 
numerous and healthy members of the 
They handle 
satisfactorily 
handled by 
pumping equipment, such as abrasives, 
thick fluids that tend to 
clog or build up on pumps. Special de 
alkaline other 


They are 


rpumMPS have become 


pump family materials 
that 


nomically 


cannot be and eco- 


other types of 


materials, o1 


signs pump acid and 


corrosive solutions inherently 


small types, and 


limited to 


to medium-capacity 
in conventional designs are 
heads up to about 50 ft 
Conventional designs are short-strok« 
positive-displacement pumps that have 
large 
about 50 


the equivalent of a relatively 


diameter piston operating if 
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Operoting lever 


Packing 
gland~ 


Discharge 
spout 








z 





Pumping 
chamber 





pump as Fig. 1, but the suction 


vertical 


dewise, not 


Get Acquainted With Diaph 
The Old Reliable Work 


wing 


to 100 strokes per minute when power 
Best the old 
»perated type, Fig. 1, invented nearly 
100 years ago by Jacob Edson of Bos- 
ton, Mass. A rubber or synthetic-rubber- 
ind-fabric diaphragm D bolted in place 


driven. known is hand- 


closes pump top and is connected to an 
operating lever L, fulerumed at F. 
In the 


charge flap valve J 


dis- 


with a suction flap 


diaphragm center is a 


valve V, above the intake. These valves, 
made of material like the diaphragm 
and held between two metal plates, are 
fixed at one side so they swing upward. 
When the pump is primed, lifting the 
operating lever flexes the diaphragm 
downward to force liquid up through 
the the 


phragm 


discharge valve above dia- 
Pulling lever L down raises the dia- 
causing the discharge valve to 
fluid to flow 


spout S. Lifting the diaphragm reduces 


phragm, 
close and out discharge 
the pressure in the pumping chamber 
to where liquid flows in through suc- 
to fill the chamber, ready 
for diaphragm’s next downward stroke. 

Side Suction. Fig. 2 
lesign of the pump in Fig. 1, 


tion valve } 


is a side-suction 
in which 
suction valve V, swings horizontally in- 
stead of vertically. This design permits 
the suction line to be connected to side 


of pumping chamber, which is often a 
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Pressure-type 
packed 


diaphragm pump has 
tuffing box on piston rod 


ragm Pumps 
Horses 


more convenient arrangement than a 
connection at the bottom. 

Pressure pumps, Fig. 1 and 2, can be 
used only to lift liquid and so are limit- 
ed to not over 25 ft (better 20 ft) in a 
single lift. Maximum capacity is ob- 
tained at about 10-ft suction lift under 
normal conditione. For higher suction 
lifts, capacity decreases until at 20 to 
25 ft lift it is only about one half that 
at 10 ft. To have these pumps discharge 
against pressure they are made with a 
closed top, Fig. 3, with the operating rod 
R going through packing in top of en- 
closure. 

These pumps, besides iifting liquid 
the usual 20 to 25 ft, can force it against 
a discharge head of 20 to 25 ft, or a 
total head of 40 to 50 ft. Thus, when 
dewatering deep excavations, pump may 
he placed within proper suction distance 
of the water level and the discharge 
piped to take care of the remaining dis- 
tance that water must be lifted. With 
this type pump, discharge head should 
not exceed 25 ft or diaphragm life is 
reduced. 

Power-Driven Units. Hand-operated 
pumps have lost much of their popular- 
ity so the designs in Fig. 1 and 2 have 
been developed in many power-driven 
forms. These pumps have been. called 
the old, dependable, foolproof work 


POWER 








Power-driven diaphragm 
adjustable 


pump run by 


eccentric on drive shaft 


the job under al 
abuse. They are built in a wide range 


horses that stay on 


of portable designs in what is known as 
contractor's pumps for unwatering ex- 


cavations and keeping them that way. 
Here they have to handle water heavy 


sand and silt, ruinous to 


other pumps that have rubbing parts or 


laden with 
close clearances. 

Fig. 4 shows a cross section through 
one design of power-driven diaphragm 
for Plunger 
P does not move in a cylinder but runs 


pumps stationary service. 
in circular guide G and is attached to 
the center edge of a diaphragm. Outer 
edge of the diaphragm bolts to a flange 
on the pump casing. A discharge valve 
in the plunger’s center and a suction 
valve in the bottom of the pump’s cas- 
ing are flat types with renewable rub- 
ber and fabric rings that close on rub 
ber seats. 

An adjustable eccentric on a straight 
shaft drives the plunger so any stroke 
from about 1% in. to maximum can be 
obtained. These pumps operate at com- 
speed of about 60 
strokes per minute. They are made in 


paratively slow 
simplex, duplex, triplex and quadruplex 
designs and may be driven by a direct- 
connected gearmotor, or by a motor 


Most 


portable pumps of this type are driven 


through a belt, chain or 


gears. 
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Power-driven pressure-type diaphragm 


valves inside the pumping chamber t 


through gears by small gasoline engines. 

No Packing. Using packing on the 
operating rod of the pressure pump, 
Fig. 3, defeats one of the claims in favor 
of diaphragm pumps 
maintain.” 


“no packing to 
Packing can be eliminated 
on pressure pumps by putting the dis- 
charge valve in the pump body, as in 
Fig. 5. It rubber or synthetic- 
rubber diaphragm D connected to a pis 
ton P by a backing plate B. Lower end 
of piston and backing plate are formed 


has a 


to flex the diaphragm with a minimum 
of wear and fatigue. Piston P serves as 
a guide to keep the piston-rod thrust 
always at right angles to the diaphragm 
wear minimum. 

Ball suction and discharge valves } 
and } 
body. Pump is driven by eccentric E 
keyed to the driveshaft. On the up- 
stroke, eccentric extends the diaphragm 
the 
liquid to 
in through the suction valve. On 
flexed 


suction 


and on the latter at a 


are in pots threaded to the pump 


upward to produce a vacuum in 


pumping chamber, causing 
flow 
the downstroke, diaphragm is 
the 
valve and forces the liquid out the dis- 
the 


Discharge pressures are 


downward, which closes 


charge to any elevation within 
pump’s rating 
limited to 
gpm and liquid temperature to 160 F. 


Spray Pumps. Fig. 6 is the cross sec 


50 psi. capacities to 15-75 
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pump has its ball suction and discharge 


eliminate tt packing on the piston rod 


tion of a 
adanted 


diaphragm pump especially 
for and 


It is essen 


spraying corrosive 
ibrasive chemical solutions. 
tially a reciprocating pump with a large 
ind a short stroke, about 3/16 in., 


with a working diaphragm acting as a 


bore 


flexible partition between pumping and 
bearing chambers. Because of its short 
troke, the pump can operate at much 
higher speeds than diaphragm 
Capacity is about 1 gpm per 100 
Normal 


working pressure is 50 to 60 psi. 


most 
types 
rpm, up to 600 rpm and 80 psi. 

lo operate at high pressures, dia 
phragm D is supported by top of piston 
P on the pressure stroke, and the back- 
ing plate B on the suction stroke. This 
takes the load off the diaphragm over 
its entire area except for about 1/16 in. 
around the circumference of the piston 
head 

Piston that operates the diaphragm 
is actuated by a simple eccentric E on 
a heavy ground shaft running in 414-in. 
shaft and 
bearings run in an oil bath, kept clean 


needle bearings. Eccentric 
by complete sealing in the bearing hous- 
ing. 

Valve Design. Discharge valves V 
and suction valves V are of conventional 
design, made of neoprene on bronze 
seats with stainless-steel or phosphor 
bronze springs. Suction and discharge 
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Suction cushion 


chamber 





discharge 
cushion 
chomoer 


«Suction valve @ 





‘Discharge 
volve 























OH 
reservoir 











Piston diaphragm, 


suction position 
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{1 diaphragm spr 


ind 600 rpm, and 


cu | on } ambe rs are large in propor- 


tion to the pump’s displacement. These 
above th 


valves act as air chambers to 


smooth out pulsations due to the recipro- 
cating actions, and increase pump life. 
Pump, Fig. 6, is also made in a com- 
design to in- 


200 


double-diaphragm 
the capacity \t 


pac t 
and 


crease rpm 
5 gpm, and 
At speeds less 


than 200 rpm the pump may be oper- 


80 psi it has a ipacity of 


at 430 rpm of 10 gpm 


ated at pressures up to 125 psi. 

High Pressure. To operate diaphragm 
pumps at high pressures, pressure must 
be practically equal on both sides of 
the the 


pump good for 300 psi at 4 to 
1 


diaphragm at all times as in 
Fig. 7, 
diaphragm D 
deflection it is 
ported between two perforated metal 
disks, M and M,. In the pump are two 
fluids, the pumped on left and the pump- 
hydraulic fluid) 


right of diaphragm. 


gpm. To protect 


, 
against excessive sup- 


ing (oil or other on 

Piston P is at upper end of discharge 
stroke and diaphragm D is deflected to 
the left-in Fig. 7 


of the 


Downward movement 


piston forms a vacuum in the 
pumping chamber and the diaphragm 
moves to the right to reduce pressure 
Fluid then flows 
to be forced 


when the piston 


in pumped chamber. 
in through suction valve } 
out discharge valve } 
on its upward stroke displaces liquid in 
the force dia- 
phragm to left 


pumping chamber to 


If pressure in the dis 
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1y pump operates High-pressure 


handle 


1 Piston-diaphragm pump in which the 
piston consists of 4 concentric rings 


charge line becomes too high, that in 
the pumping chamber increases to where 
the relief and 


pumping liquid to reservoir R. 


valve opens bypasses 
From 
here it flows into the pumping chamber 
on the next downstroke, so this chamber 
is always full when the piston starts 
on its discharge stroke. 

Piston and Diaphragm. Fig. 8 and 9 
show cross sections through one piston 
of a double-acting combination piston 
It is designed 
and 


and diaphragm pump. 
for handling 
corrosive slurries at pressures from 50 


primarily abrasive 
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pump 


chemicals two fluids: pumped and pumping 


perates on 


4 Piston diaphragm, 
discharge position 


to 100 p-i, and feeding them to pressure- 
filters. It is used for 
including handling la- 


type also many 


other purposes, 
tex creams where the gentle pumping 
action, 65 to 70 pulsations per minute, 
h Ips to the 


material being pumped. 


prevent coagulation of 
Piston comprises a series of concen- 
as in the figures, each ac- 
tuated by a cam. A 
rubber or synthetic-rubber diaphragm 
D, suited to the fluid handled, separates 
each liquid end of pump from the pis 
tons and working parts. At end of suc- 
stroke the draw-back disk B, in 
combination with the rings, 
shapes the diaphragm to form a con- 
caved surface of a sphere, Fig. 8. At 
end of discharge stroke the piston rings 
shape the diaphragm to a convex sur- 
face of the same sphere, as in Fig. 9. 
rhus the diaphragm is supported by the 
piston at every part of both pressure 
and suction strokes. 

Liquid End. Ball suction valves S and 
discharge valves D are placed in each 
head or liquid end of pump, Fig. 10. 
Liquid ends include the valves and can 


tric rings. R, 


separate heavy 


tion 
piston 


be easily removed as a unit for inspec- 
tion and cleaning. Only the liquid ends, 
the discharge manifolds and air cush- 
ion chamber come in contact with the 
fluid handled. 

First article in a series of two. The 
next story will deal with variable-deliv- 
ery and special diaphragm pumps. 
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Could You Cure This Headache? 























Case No. 10— 


The Temperamental 
Condensate Pump 


Bm Arrer 


second condensate pump of a new unit into operation. Im- 


A series of last-minute snarls we finally got the 
mediately the pump with its motor drive vibrated so much 


we were afraid to run it, except in extreme emergencies. 
Pump design was somewhat unusual, see sketch. The motor 
rested on a high pedestal set on top of suction tank. The 
tank projected several feet above the floor level. A flat plate, 
2 in. thick, formed the tank top. 

The pump casing hung from the plate. The 2-stage over- 
hung pump impeller had a single-sleeve-type bearing. Motor 
drove the impeller through a special solid-type coupling. 
The upper thrust-type ball bearing of the motor carried the 
combined weight of pump impeller and motor rotor. 

Pump and coupling were furnished by one manufacturer, 
the motor by 


another. Each thought the other’s equipment 


was at fault. After several independent tries, the service men 
of the two manufacturers worked together, but still no im- 
provement. A new thrust bearing was installed—no progress. 
{ machine shop checked the coupling, found everything 


OK. 


utmost accuracy. 


Coupling and motor were aligned and checked with 
By itself the motor ran with less than 1 mil 
vibration. Hooked up, motor vibration ran from 15 to 30 
mils on various parts of motor. 

Pump men said the impeller had been balanced at the 
factory. Examination through pump suction and inspection 
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By DONALD C SWIFT, Ebasco Services Incorporated 


plate showed the impeller clean and undamaged. It was a 
big job to dismantle the pump—so we decided to delay that 
and do it as a last resort. 

More Trouble. In addition to vibration we got very heavy 
water hammering at the discharge check valve each time the 
pump started. Dowel pins of the upper pump bearing had 
been removed to check whether vibration would stop if the 
bearing block was shifted slightly. With these out, we found 
this bearing and the motor quickly shifted out of alignment 
from the heavy water hammering at each start. So we re- 
placed the dowel pins and also doweled the motor in place. 
This didn’t stop vibration, but it kept unit in alignment. 

While scratching our heads, wondering what to try next, 
someone suggested a steady brace from motor top to the 
A 2x4 piece of lumber, set in 
the vibra- 


nearby condenser waterbox. 
place loosely, stopped the vibration. Removing it 
tion picked up to normal in a second or two. 
Braces to building steel, running at right angles to the 
first one, had no effect. We concluded the pump had a small 
amount of vibration. The piping and motor-pump assembly 
all hanging on the suction-well top was a weight with a 
resonant frequency building up to high vibration amplitude. 
We effected a cure through stiffening the motor support by 
carrying heavy turnbuckles from four points on the motor to 
outside of pump housing. This raised the frequency of reson- 
ant vibration and the motor quieted down to 1 to 2 mils 
amplitude—a fairly level. An alternate 
would be steady bars from the pump casing to suction-tank 


smooth remedy 
sides. The other three pumps in the plant gave no serious 
vibration trouble. Evidently their weight balance was some- 
what different from our “temperamental” pump. 

More Work. This headache out of the way still left the 
the check We tried 
various amounts of opening on the discharge-gate valve, im- 
check valve. during starting. No 
tried, we got a slam that rattled 
piping all the way to the deaerator. The heavy shock knocked 
We really worried about the 
tried taking out the check 
valve disk entirely, but then got a heavy hammer at the gate 


heavy slam in valve on pump starts. 


mediately following the 


matter what opening we 


out discharge-pressure gages. 
valves and piping failing. We 


discharge valve. 

The hammer only occurred on starting. When a pump was 
got a light rap 
as the check-valve disk seated, but nothing like the 
we got from starting. 

We finally looked at water levels and found that normal 
level below top of 
condensate pump’s suction tank. Pump discharge line turned 


shut down with the other one running, we 
wallop 


condenser hotwell was several inches 
upward on leaving the pump casing and came up vertically 
to a level about 2 ft above suction-tank top. The line there 
turned check Then it again 
turned up into the gate valve and connected to the discharge 
header. This put the check valve 2 to 3 ft above the water in 
the suction tank. Since the water was under vacuum cor- 


horizontally into the valve. 


responding to the condensate temperature, the extra down- 
ward siphon of water caused water behind the check valve 
to flash, creating a vapor-filled pocket 5 or 6 ft ‘ong. When 
he pump started raising the pressure a little, this pocket 
collapsed suddenly causing the heavy water hammer. 

New anti-slam semi-balanced check valves were installed 
right after pump discharge turned upward in tank, replacing 
original check valves. New checks are below normal hotwell 
We did this 


on all pumps, took “slam-bang” temperament out of them. 


level and discharge pipe stays full of water. 
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elt letting arms at point just above elbows. Continue rocking back 


» 

ARM LIFT Place hands just bel shoulder blades and your hands run along victim’s back and arms till you pick up 
. 

rock forward Keep bo traight his 

weight of upper body do work Then ickward letting taking arms up and toward you. Make 10 to 12 cycles per min 


New Push-Pull Resuscitation Method 








THE 6 GENERAL RULES 


Start at Once. Don't move vic 
tim unless location is dangerous 
Don’t waste time seeking help, 
loosening clothes, warming, ap 
plying stimulants 


Check Mouth. Remove tobacco, 
false teeth. Pull tongue forward 


loosen Clothing. After victim 
breathes by himself, or help 
comes, loosen clothing, keep 
him warm. Don’t int-rrupt the 
rhythm 


Stay Put. Even after he revives, 
be ready to resume respiration 
if need be 


Call Physician. Have someone 
else get medical aid 


Don't Give Up. Continue with 
out interruption until victim 
breathes without help or has 
been pronounced dead 








& \VMANy or us OLp pocs will have to 
. at least about ar- 
tificial respiration. The old standby, 


learn new tricks . . 


the Schafer method, is bowing out to the 
Neilsen, or push-pull practice. This 
method (new in this country but used 
many years in Norway and Denmark) 
does a better job in venting the deep 
lung areas. By actual measurement the 
new method pumps about a quart of air 
during each cycle. In the Schafer 
method about a pint is exchanged. How 
do the two differ? Well, the Schafer 
depends on elastic bounce or recoil of 
chest and internal organs for pulling in 
iir. The Neilsen has both push-and 
pull step. Air intake is not left solely 
to recoil action of breathing mechan- 
isms. 

Further, if there’s paralysis of mus- 
cles ordinarily connected with breath- 
ing. Schafer prone-pressure method 
produces almost no respiration. Pres- 
sure on chest simply collapses it. Sure, 
it forces air out as it is designed to. 
But from there, process stops. At re- 
lease of pressure there’s little if any 
rebound of the respiratory mechanism 
Result is no inhalation 


All this boils down to the interesting. 
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Schafer 


method is fine for normal person in no 


troubling conclusion that 
need of help (for instance one acting 
as a model). But the greater the need 
of the lad in trouble 


spiratory mechanism 


paralysis of re- 
the less effective 
is the Schafer. In short. assistance must 
be given during intake as well as ex- 
haust for best results 

The Approach. Time is of prime im- 
portance when a person is not breath- 
ing. Don’t waste time looking for help, 
moving him to a convenient spot, giving 
stimulants. loosening clothing, ete. Only 
important thing is to start resuscitation 
at once. 

Start by 


down. 


putting the person face 
Turn head to one side and let 
As in the Schafer, 
open mouth and check for any obstruc- 
tion to breathing: for instance, tobacco, 
false teeth. 

Then start resuscitation cycle. And 
keep it up without interruption till pa- 


cheek rest on hands. 


tient ‘is breathing spontaneously or is 
certainly dead. If he starts breathing 
on his own he may still need help. If 
<o, adjust your rate to his breathing 
rate. Don’t force your breathing rhythm 
on him; you may undo your good work. 
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Place 


below shoulder blades with thumt at 


Fast Replacing Old 


If other people are standing around, 
or victim starts breathing on his own, 
apply But 
don’t interrupt artificial resuscitation for 
these frills. 

The arm-lift back-pressure method is 
Note in the Schafer it 
was necessary to raise victim’s arms to 


loosen clothing. warmth. 


shown on p 92. 


have chest at maximum chest expansion. 
But with the Neilsen this is not neces 
sary. Actually, the only reason for hav- 
ing hand or hands under face is to keep 
dirt out of the mouth. 

Dake 


Place your 


at victim’s head. 
hands on his back just be 
blades. Rock forward 
exerting steady, gentle pressure on the 
back. This forces air out of the lungs. 
Keep your elbows straight. Let weight 


your position 


low shoulder 


of upper part of your body do the work. 
without 
giving any extra push at the release. 


Release pressure quickly but 


Rock backward, running hands along 
victim’s back and arms. Pick up arms 
at point just above elbows. Continue 
rocking back, taking arms upward, to- 
ward you. Use just enough effort to 
feel resistance and tension in his arms. 
Chest expands, letting air enter. 

Rock forward again, placing patient's 
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HIP LIFT Straddie victim by putting one knee on ground 
7 alongside hip 


hands 


spine 


back quickly. Place 


along 


on victims 


2 in. apart hips about 5 in 


ground. Continue motion by 


H4 


arms on 
sliding your hands down his arms and 
back till 


proper pressure point. 


they come to rest again at 
Repeat cycle 10 to 12 times each min- 
Establish rocking motion to help 
keep a steady rhythm. You can change 
from one knee to other but don’t change 
or break rhythm. 

Hip-Lift Method. Right now, all con- 
cerned feel the arm-lift method just de- 
scribed best bet. But 
what if victim’s arm is broken? Think 
of hip-lift method shown above. Once 


ute. 


is usually your 


again, general rules hold. But mechan- 
ics are different. 

Put one knee on the ground alongside 
victim’s hip. Straddle him, place other 
foot on ground near the other hip. Put 
hands on his back just 
blades. Have thumbs 
two inches apart along the spine. Lean 


your below 


shoulder about 


forward, keeping your elbows straight. 
body 
put gentle, steady pressure on his back. 


Let weight of upper part of your 


Release pressure quickly without any 
extra push at the release. 

Place your hands under his hipbones 
where they touch the ground. Don’t put 
them under his waist. Lift hips straight 
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Lean forward with elbows straight 
hands under 
Replace 


Then release pressure 
hipbones, not under waist. Lift 
10-12 cycles per 


yently min 


Schafer Standby 


up about 4-6 in. Gently lower hips to 


ground. Don’t drop them. 
Repeat cycle 10 to 12 times per min 
ute. If 


hips to get 


a towel is handy, flip it under 
better 
grasp both ends. 


grip. Then simply 
But don’t waste time 
looking for a towel. And if you do use 
this grip-helper make sure it’s under 
hips, not under waist. 

Remember this hip-lift method is fa- 
tiguing to the operator. Use it only if 


you can’t use back-pressure arm-lift 
method 

Whether you use the arm-lift or hip- 
lift, remember, you must continue work- 
ng many hours if This 
method has revived people even 10 hr 
after breathing had stopped. 
That’s why you may work on one knee. 


Then after half-hour or so shift to other 


necessary. 


natural 


knee and keep on. Even though victim 
starts to breathe, keep method going 
some time. Otherwise respiration may 
fail again. 

lo speed up teaching of new method, 
American Red Cross is distributing a 


supplement to its first-aid textbook. 








BIRD’S-EYE 


tower 


Power 


new Walsall 
ixth 


view of 
complete while 


just begins 


The Why and How of England’s Big New 


shows five 
shape. By 


Station 
to take 


cooling condensing water in towers 
sewage effluent, canals and streams provide adequate makeup 


small water sources like 


By A E FARMER, Generation Engineer, British Electric Authority 


®& Many ENGLISH POWER STATIONS are 
the 
streams 


remote from large rivers or 


lo make 


adequate, recirculation of cooling 


sea. 
canals and small 
water 
through towers has become necessary. 

By present recirculation methods, the 
evaporation and 
bleedoff amounts to about 1%. A 200, 
000-kw station needs only about 90,000 


gph for 


makeup to balance 


cooling-water makeup. In a 
number of cases, sewage effluent is used 
entirely. In others, it is diluted with 
river 


Cooling-Tower Design. The essentials 


water. 


ota cooling tower include: 
l \ cooling stack 


the warm water is distributed to present 


(a) over which 
the maximum surface area to the air, 
and (b) of such depth that the water 
flowing through has enough time for 
the desired cooling 

2. 
stack 


(b) high enough to give the required 


\ chimney to surround the cooling 

(a) with openings at the base 
draft. and (c) with enough area to give 
the desired rate of air flow. 


3. A pond to collect the cooled water. 


1. Water suction and delivery pipe- 
work or channels, and the necessary dis- 
tribution penstocks. 
of the design of the 
or shell, and its manner of 


Development 
“chimney” 
construction, has virtually controlled the 
Almost uni- 
versal practice makes the cooling-tower 
shell of 


shape truly hyperbolic or closely ap- 


layout of the other items. 
reinforced concrete and of a 


proaching it. Sometimes a short, in- 
verted cone is superimposed on a longer 
There is always a smaller diame- 
ter, or throat, in the upper half of the 


tower, and the diameter of the top is 


one. 


smaller than the base. 

Strength of the reinforced concrete 
Thickness of the 
This 
reduces to a constant 4 in. at about one- 
third the height. Drawing above shows 


shell is considerable. 
ring at the base is about 15 in. 


a typical design. 

The tower shell is supported on 36 
reinforced concrete legs sprouting out 
of a foundation ring beam. The 15-in.- 
diameter legs are about 20 ft long, in- 
cluding knuckles at the top and bottom 
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junctions with each of neighboring legs. 

Until the early 1940s the entire cool- 
ing stack inside the tower was made of 
When 


forced-concrete, vibrated, precast units 


wood. wood got scarce, rein- 
were used for the main members, while 


timber slats were used only for hori- 
zontal interlacing members over which 
falls 
controls flow of air through the cooling 
stack. 

Water the 


system either through an annular cul- 


the water Spacing between slats 


distributes to irrigation 
vert outside the tower shell, or through 
Irri- 
for 
lightness, reduce in size toward their 


a central surge chamber inside. 
gation pipes, of asbestos cement 
ends. Spray nozzles are rosettes of the 
same material. 

Experiments are under way to find 
another type of water-spreading system 
to eliminate the small particles of water 
that get caught in the air stream. When 
carried out of the tower these drop on 
the neighborhood. It’s likely the water 
will be distributed in a thin film over 
the cooling slats in future construction. 
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Height of tower| P+ 232" 





Throot of tower 


ASBESTOS cement pipes are smaller toward end. 
These spray nozzles are operating at half load 


Annwiar 








x % > . 
CONDENSER-FED upper culvert feeds annular 
culvert about each tower in parallel operation 


Delivery fo 
tower 
Suction 
culvert 


SECTION through typical tower; wall thickness of 15 in. thins 
to 4 in. one third of the way up, yet strength is very high 


Cooling Towers 


Operation. In general, the towers 
operate in parallel. Discharge pipe from 
the condensers delivers water to an 
upper culvert, which opens into the 
annular culverts around each tower. 
Amount of water diverted to any one 
tower can be controlled by penstocks. 
In addition, a simple sluice valve con- 
trols intake to each distributor 
within the cooling stack. 

After coming through the tower, the 
cooled water collects in a pond under 
neath. The pond walls are about 10 
ft high. A wall usually divides the pond 
in halves so one half can be shut off and 
cleaned while the other half works. All 
the ponds connect through penstocks to 
the suction culvert, and both suction and 
discharge culverts can be sectionalized. 
Any tower can be completely isolated 
from its neighbor. 

A drain culvert usually runs along 
the rear of each pond for bleeding water 
to reduce concentration from evapora- 
tion. Penstocks control the drains. 

Remedy for Ice. Ice formation is a 
major problem. Its weight can damage 


pipe 
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the timber louvers. One remedy sprays 
warm water from the annular culvert 
over the outside of the louver ring. 
Another lowers the pond water level and 
allows free passage of air beneath the 
cooling stack. 

The size of cooling towers is limited 
only by the physical problems of con- 
struction. There’s no special reason for 
the particular shape they have assumed. 
The future may see a change in this re- 
spect. 

Chemical Treatment. The nature of 
water used for cooling varies so much 
that the type of chemical treatment is 
individual with each plant. In all cases, 
however, both circulation of water 
around the towers and raising its tem- 
perature in the condensers promote 
rapid growth of algae. If nothing is 
done to kill them, festoons of algae grow 
on the cooling-tower louvers. This ends 
up in condenser tubes fouled with slime, 
loss of vacuum, and the need for fre- 
quent condenser cleaning. Intermittent 
doses of chlorine proved an effective 
cure for this time-consuming trouble. 
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TOWERS are cut out of line for cleaning and 
repair by closing culvert-regulating penstocks 


In one case, using canal water, a fine 
clay suspension caused frequent fouling 
of the condensers. It was impossible to 
remove by settling, and only a small 
part was caught by wood-wool filters. 
Chlorination, however, prevented its pre- 
cipitation in the condenser tubes. It was 
later found that chlorinated algae car- 
ried the clay through in suspension. 

In another case, using neat sewage 
effluent, chlorination cured the condens- 
er fouling troubles as long as the cir- 
culating-water inlet temperature was 65 
F or less. Above that temperature, con- 
denser cleaning was necessary every 
two weeks, in spite of chlorination. In- 
vestigation found that a scale formed 
in the tubes caused by the deposition 
of phosphates. These were present in 
solution and suspension, possibly be- 
cause of certain manufacturing in the 
neighborhood. Eliminating these phos- 
phates can be done by coagulation, 
using chlorinated copperas. But it is 
hoped that construction of new works 
at the disposal plant will improve sew- 
age effluent quality of plant waste. 








Furnace Design 
= Must Fit Fuel Type, 
Steam Temperature 


By MAX H KUHNER 


Vice-President of Engineering 
Riley Stoker Corp 
































B® WHEN CONSIDERING design of new 
steam-generating equipment, we should 
assume that the quality of available 
fuels will continue to decline. Better 
grades of coal are needed for the metal- 
lurgical industry and plants where de- 
sign of furnaces and fuel-burning equip- 


Qe 


ment forces using premium coals. 
Slagging and fouling of boiler heating 
surfaces can become as serious with oil 
as with low-grade coal. Improved re 
finery processes have meant a greater 
impurity percentage in residual fuel oils. 
Natural gas is an ideal fuel, but at pres- 
ent a dependable supply exists only 
} around oil and gas fields. 
~~ = | Fuel Flexibility. For economy, it may 
> heater ¢ N ro : become desirable to change from one 


type or grade of fuel to another. Gov- 
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ernment fuel allocations in national 





emergencies may force a change from 
fuel that a plant considers most suitable 
to a poorer quality or a different type. 
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Soiler purchasers and designers must 
keep these considerations in mind. The 


sf 
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purchaser must weigh increased invest- 
ment cost of a unit built for fuel flex- 
ibility against possible first cost saving 
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on a design burning only one fuel type, 
such as high ash-fusion coals. 
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Saving in first cost may disappear rap- 
idly if the price of one type or grade of 
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DESIGN heat-release rate reduced below 75,000 Btu per hr per sq ft of furnace BURNER for boiler, left, has flame 
envelope to use poorest grade strip coal, over 15 ash with 1900-2000 F fusion development adjuster for best firing 
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Furnace design hinges first on 
types and grades of fuel to be 
burned. Placement of super- 
heater and reheater in turn 
depend on the furnace design. 
First section of two-part article 


on steam-generator designing 





fuel goes up and no use can be made 
of a lower-cost fuel. Investment savings 
are spent many times over if a lower- 
quality fuel becomes the only one avail- 
able for a furnace not built for its use. 
This may force a drop in boiler capacity 
or may require expensive manual labor 
to fight slag. 

Design Factors. Types and grades of 
fuel to be burned control furnace de- 
sign. This design, in turn, governs place- 
ment of heat-recovery elements. 

Furnace performance controls that of 
superheater and reheater. It also de- 
termines ultimate steam capacity and 
entire unit efficiency. So correctness of 
furnace design is the major controlling 
factor for a successful steam-generating 
unit. 

We are discussing furnace design for 
pulverized coal and oil, but many of the 
factors apply equally to stoker-fired 
furnaces. Some important considera- 
tions in coal- and oil-burning furnace 
design are; 

(1) Furnace shape for flame develop- 
ment, (2) Furnace height for comple- 
tion of combustion. (3) Furnace cooling 
for control of furnace temperatures. 
(4) Burner arrangement for utilizing 
available furnace volume. (5) Burner 
elevation for control of heat in furnace- 
exit gases. (6) Area of furnace exit for 
low combustion-gas velocities. (7) Ar- 
rangement of furnace envelope for min- 
imizing ash deposits. (8) Convenience 
of ash removal. 

Low Ash-Fusion Designs. Steam gen- 
erating unit, Fig. 1, is typical of a pul- 
verized-coal-fired boiler designed for 
poorest Midwest coals. Strip-mine coal 
used contains over 15% ash, which fuses 
at 1900-2000 F. To provide enough cool- 
ing within the furnace to prevent ash 
fusion, heat-release rate had to be kept 
below 75,000 Btu per hr per sq ft of 
furnace envelope. 

In the front wall, 16 burners are so 
arranged that each flame is free to de- 
velop without interference from any 
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HEAT-RECOVERY rate for varying loads is balanced by exposing part of super- 
heater and reheater surface to radiant furnace heat and part to flue convection 
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GAS TEMPERATURE drop vs superheater, reheater recovery 
(1525 psig, 1000-1000 F), based on constant gas sp ht 


other flame. This is important where 
slagging must be avoided. Impinge- 
ment of flames on each other raises 
flame temperature and could cause se- 
vere unbalance of temperature distribu- 
tion in the furnace. To further insure 
complete combustion, this 100-ft unit is 
one of the highest ever constructed. 

Because moisture of pulverized coal 
often exceeds 20%, very high-tempera- 
ture air drys coal in the mills. Air 
heater, placed interdeck between econ- 
omizer sections, produces 700-F pri- 
mary air. 

Fig. 2 shows type of burner used. 
With the burning rate fixed, flame shape 
can be adjusted between short, bushy 
and long, slim. This permits full use 
of furnace cross section for flame de- 
velopment. It allows flame-shape adjust- 
ment to keep flames from impinging on 
walls, and insures practical control of 
heat pattern within furnace cross sec- 
tion to prevent localized high-tempera- 
ture areas and resultant slagging. 

Oil and gas are used with the same 
burners and may be burned independ- 
ently or simultaneously with pulverized 
coal. 

Superheater Effect on Design. To pro- 
vide flexibility of fuel selection, unit 
must be designed for low exit-gas tem- 
perature. Usually this requires cooling 
combustion products leaving the furnace 
to below 1900 F to bring ash carried 
out with combustion gas below tempera- 
ture of stickiness. 

If the unit contains a superheater, or 
a superheater and reheater, amount of 
heat left in 1900-F combustion gas may 
be too low to heat these components by 
convection alone. Part of superheater 
and reheater surface must then be ex- 
posed to furnace radiation. 
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Take the 600,000-lb reheat boiler of 
Gadsby Station, Utah Power & Light 
Co, Fig. 3. This boiler delivers 1000-F 
steam at 1525 psig and reheats from 
660 to 1000 F at 450 psig. Combina- 
tion of superheater and reheater recov- 
ers about 487 Btu per lb steam gen- 
erated. 

If reheater and superheater surfaces 
were placed to receive convection heat 
only, and if no portion of these surfaces 
were exposed to furnace radiation, all 
heat recovered by them would come 
from combustion gas passing over them. 

Since there is about 1.35 lb of com- 
bustion gas for each pound of steam 
generated, temperature of this gas unit 
would have to drop about 1360 F to give 
off the 487 Btu needed for superheating 
and reheating. But temperature of gas 
leaving the furnace is only 1900 F, and 
enters the superheater and reheater area 
at no higher than 1850 F. A gas tem- 
perature drop of 1360 F would mean flue 
gas leaves this area at 490 F. This 
wouldn’t work because exit gas tem- 
perature would be 120 F lower than 
saturated-steam temperature of 610 F 
at 1525 psig. 

For effective heat transfer from com- 
bustion gas to steam, the temperature 
difference must be at least 100 F. This 





CORRECTION 


On page 97 of the June issue of 
Power in “Demineralization Builds 
Up an Excellent-Operating Record,” 
by M E Brines, the captions for Fig- 
ures 9 and 10 should be interchanged. 
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REHEATER temperature gradients vs load, showing effect 
of combined radiant, convective surface on reheater action 


means that exit-gas temperature leaving 
lowest temperature section of super- 
heater and reheater should be at least 
710 F. Because the required gas-tem- 
perature drop over superheater and re- 
heater surfaces is 1360 F, temperature 
of gas entering this area cannot be lower 
than 2070 F, or about 2120 F leaving 
furnace. Severe slagging troubles would 
result if exit-gas temperature were this 
high, Fig. 4. 

Piacement Solution. Boiler No. 2 
for Gadsby Station is designed for 
1900-F maximum furnace-exit tempera- 
ture when burning pulverized coal. Both 
superheater and reheater surfaces are 
placed to give partial radiation recovery. 
Example above shows radiation recov- 
ery must be equivalent to 220-F gas- 
temperature drop. 

A superheater and reheater for com- 
bination radiant and convective heat 
recoveries will, of course, take advan- 
tage of natural characteristics of both. 
Heat-recovery rate becomes less with 
increasing load for a purely radiant 
superheater. If the two natural char- 
acteristics could be so combined that 
radiation and convection are in exact 
balance, it would be possible to hold 
a given steam temperature throughout 
a wide range of steam load without any 
other type of steam-temperature con- 
trol. 

This ideal balance is not possible be- 
cause (1) furnace conditions change, 
(2) general design limits extent of 
radiant surface within furnace. So addi- 
tional means of supplementary steam- 
temperature control are used. 

If boiler-drum pressure is constant, 
temperature of high-pressure saturated 
steam entering superheater is constant. 

(Continued on page 204) 
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Seamless Carbon-Steel Pipe—ASTM Specifications A-53 Grade B, and A-106 Grade B 


Temperature ~ F | ; Temperature - F 
Nom. | Well | tT. 650| 700 | 750 800 850 | 900 To 650} 700 | 750 goo | sso | 900 
oD thick . it 
| | Maximum allowable stress — psi | | | Moximum allowable stress — psi 
= 


} 15,000 | 14,350 12,950 10,800 7800 | 5000 | | 15,000 | 14,350 | 12,950 | 10,800 | 7800 | $000 


Schedule 10 


Schedule 20 


Schedule 30 


Schedule 40 


4 


Schedule 160 
Ad 
1.05 
1.315 
1.66 
1.90 


Schedule 60 


24 
Schedule 80 


Maximum Allowable 
Working Pressures —| 


& Here's THE First of five handy data sheets to speed 

up selection of pipe sizes. These tables eliminate the 

ever-present hazard of errors in numerical calculations, 

especially when a large number of them must be made. 
Tables are based on allowable stresses published in 

the August 1951 issue of Mechanical Engineering, and 

the p/s values published in the Crane Co catalog No. 49. 
By Georce C Hauzet Boston, Mass. 

11l republication rights reserved by the author. 
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What has caused this tremendous swiNG 
to Riley Traveling Grate Spreader Stokers? 


THE FEEDER-DISTRIBUTOR The feeder is desig: 
iniform positive feed regardless of | character 
ture. Avalanching with fine coal 

racking and assure v1 ter ng lif providing ing distributor gives uniform lor 
and prevents damage and outage 


materials between distributor and housin 


ILE Y 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelph Washingt Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Charlotte Atlanta New Orleans St. Lovis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS + PULVERI URNERS + STOKERS - SUPERHEATERS +» ECONOMIZERS 
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RILEY sales to total Industry Sales caowa report) 


















































hree months, latest available figures at time of ad preparation 


THE GRATE DRIVE The Riley grate drive is a hydraulically driven 
ratchet drive, ipletely enclosed y lubricated This 
simple rugged operates with practically no maintenance and is not 
susceptible to damage in case of grate obstruction. No sprockets, chains or 


speed reducers are required. 


and automatica 


BACKED BY OVER 50 YEARS OF EXPERIENCE There are 
over 30 3 designing and manufacturing experience back of 
the Riley on Grate Spreader Stoker, dating back to the two first 
successful makes of st r-—the Murphy Furnace and the Jones Underfeed 
Stoker iley hi n manufacturing tra ing grate stokers for over 
thirty 

We beli it will p you to visit some install: 
traveling gr: reader stokers 


itions before purchasing 


CARBIDE & CARBON CHEMICAL COMPANY 
hiting, Indiana 
Onto Epison COMPANY 
Springfield, Oh tw 
Towa-Inurnots Gas & ELEect 
Iowa City, Iowa 
CELANESE CorP. OF AMERICA 
Hopewell, Virginia 
Cuirrs Power & Liacut Cé 
Ishpeming, Michigan 
Iowa Pustic Service COMPANY 
Carroll, Iowa 
TT Copper COMPANY 
Nevada 
GENERAL ELEctTRIC COMPANY 
Richland, Washington 
GARLOCK PACKING COMPANY 
Palmyra, New York 
Swirt & Company 
Baltimore, Maryland 
E. I. DuPont pe Nemours & Cx 
Savannah River Project, South Carolina 
KAIsER-FRAZER COMPANY 
Willow Run, Michigan 
B. F. Gooprich COMPANY 
Akron, Ohio 
Urtan-IDAHO SUGAR COMPANY 
Washington 
ARMSTRONG CorK COMPANY 
Lancaster, Pennsylvania 
PENNSYLVANIA ELEcTRIC Comp ANY 
Seward, Pennsylvania -three order 
Oxn10 Epison CoMPANY 
Youngstown, Ohio 
OTTERTAIL PowER COMPANY 
Crookston, Minnesota 
CHAMPION Paper & Fipre CoMPANY 
Canton, North Carolina 
CENTRAL ILLINots Light Comp 
Springfield, Illinois 
MONSANTO CHEMICAL COMPANY 
Springfield, Massachusetts 
GENERAL ELEcTRIC COMPANY 
Louisville, Kentucky 
GAYLORD CONTAINER COMPANY 
Bogalusa, Lx 
JouNn Deere & ComMPANy 
Alladin, Iowa 
Swirt & ComMPaNy 
Charlotte, North Carolina 
Brown-Lire-Cuapin Div 
GENERAL Motors ComMPANy 
Elyria, Ohio 
U.S. Gypsum Company 
Oakfield, New York 
STOKELY Foops 
Indianapolis, Indiana 
CATALYTIC CONSTRUCTION COMPANY 
Fernald Project, Ohi 
SANGAMO ELectTRIC COMPANY 
Springfield, Ohi« 


MPANY 


lisiana 


UNIVERSITY OF MINNESOTA 
Minneapolis, Minnesota 

ROCHESTER MUNICIPAL PLANT 
Rochester, Minnesota 

City or NAPOLEON 
Napoleon, Ohio 

Corn Bett Power Co-or 
Humboldt, Iowa 

U.S. Arr Force Bast 
Limestone, Maine 

City or AMES 
Ames, Iowa 

ALABAMA ELECTRIC — 
Andalusa, Alabam 

JAMIESON COAL & Coxe ¢ 
Farmington, West Virg 

SPOKANE WATER WorKS 
Spokane, Washington 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings in your power cosf< 


WATER-COOLED FURNACES - 
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Those who buy goods or services bearing the marks of 
well-known organizations such as those shown here, 
do so with understandable confidence. And every one of 
these representative leaders in American industry has 
expressed its confidence in Zallea Expansion Joints by 
buying them not only once, but by issuing repeat orders! 





Would you be interested in knowing why we enjoy this 
nationwide preference? The answer is easy. It is because 
the value in an expansion joint is in direct proportion to 
the length of trouble-free service life. The records prove 
that Zallea Joints stand-up where others fail. 


There is a Zallea Stainless Steel Expansion Joint for 
every service need—in diameters from 3” to 30/0’ — 
pressures ranging from vacuum to 2000 psi—and tem- 
peratures from sub-zero to 1600° F. For full details 
regarding your expansion joint problems or require- 
ments, just get in touch with us. Zallea Brothers, 814 


Locust Street, Wilmington 99, Delaware. 
Catalog 47 and 


Bulletin 351 describe 
the comple te line of 
Zallea Expansion 
Joints and 

Flexible Connectors. 
Write for a copy today. 
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WORLD'S LARGEST MANUFACTURERS OF FXPANSION JOINTS 
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By STEVE ELONKA, Associate Editor 
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For an apparently simple device, the piston ring is mighty important. 
In any reciprocating equipment, good rings mean good performance, 
poor sealing spells trouble. 

Today’s machines operate at higher speeds, higher pressures, higher 
temperatures. All this makes life tougher for piston rings. Ring 
makers have countered with better materials and a great variety of 
ingenious designs to solve special sealing and oil-control problems. 

To keep engines, compressors, pumps and other reciprocating 
machines running at peak performance, engineers have to know their 
way around in the piston-ring game. This 24-page manual is your 
guide—it gives the dope on the sealiig problem in general, describes 
ring types and tells where to use them, and passes along tips on in- 
stalling, operating, renewing rings and making them in emergencies. 
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Why pistons must be sealed and what rings do 


PLUG PISTON without rings might be ideal, but piston must 


} 


be made smaller than the cylinder, so needs rings for sealing 











SPREADING OIL on cylinder walls is another piston-ring job. 
Rings also form only path for heat flow from piston to walls 


THE PISTON RING’S JOB 


Whether it’s in an engine, a compressor 
or a pump, a piston works against pres- 
sure. It should form a sliding “seal” in 
the cylinder to keep pressure working 
where it’s wanted, prevent it from “leak- 
ing.” Such leakage always represents 
a loss. It may cause other troubles— 
fuel dilution of lube oil in diesel en- 
gines, for example. 

The piston’s job isn’t There’s 
always pressure and usually heat. In 
internal-combustion engines, piston not 


easy. 


only meets high temperature but it’s 
in contact with burning fuel. 

Simplest piston is a plug (sketch). 
It depends on close fit in cylinder for 
sealing. Plug is sometimes used in en- 
gines handling low-pressure saturated 
steam in newly bored cylinders. Space 
between cylinder walls and plug is only 
a few thousandths, so not much steam 
leaks past while plug and cylinder are 
fairly new. But plug won’t work with 
superheated steam. Steam is drier, has 
no lubricating value; higher tempera- 
ture causes plug to expand more, makes 
it tougher to get a close running fit. 

Piston Rings. As a matter of fact, 
most jobs prove too tough for the sim- 
ple plug piston, and that’s why we use 
piston rings so universally. They take 
many forms but the basic idea is sim- 
ple—a thin split ring fitted into a groove 
running around the piston. Ring is 
made with “spring” or “tension”—it 
tends to push out against cylinder walls, 
making a tight sliding fit. This keeps 
pressure from taking the easy path be- 
tween ring and wall. Ring also pushes 
down against bottom of groove to make 
it harder for pressure to work back 
and underneath ring. Putting several 
rings on the piston increases resistance 
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to pressure loss. Being able to expand 
and contract, ring can absorb differences 
in temperature and in cylinder bore, 
compensate for wear. 

Oil Control. Piston rings handle other 
jobs besides the prime one of sealing. 
Usually rings help to distribute oil over 
the cylinder surfaces, scrape off excess. 
This is particularly important on en- 
gines and compressors that are splash 
lubricated from crankcase. This oil- 
control job may be important enough 
to provide special “oil” rings on piston. 

Oil control and sealing jobs go to- 
gether. If rings and piston aren’t de- 
signed and maintained right, blowby 
will take oil off cylinder walls. Then 
piston gets dry and starts “scuffing.” 
In bad cases, piston “seizes” by weld- 
ing itself to the cylinder. 

Heat Flow. Piston rings are major 
point of contact between piston and 
cylinder walls. If piston runs hot, as in 
many internal-combustion engines, and 
cylinder is watercooled, heat flows 
through rings, lube-oil film and cylinder 
walls into jacket water. This stacks up 
to a lot of resistance to heat flow. So, 
while transferring heat must be counted 
as one of the rings’ jobs, it’s a nice 
question just how much heat can flow 
this way through rings. 

If heat conditions are tough—as in 
high-output diesel and gas engines 
designers like to cool piston directly. 
This is done by letting lube oil from 
wrist pin spray against underside of 
piston crown or by circulating cooling 
oil from a separate circuit in space 
under crown. Water may be used as a 
cooling medium but it’s not so common 
today. Some older engine’s pistons are 
cooled through telescope piping. 
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Common Compression Rings 


Standard or plain rings are made in 
one piece. They may be split or cut 
in three basic ways as shown here: 


Butt Cut. Simplest, strongest and least 
expensive, butt joint is considered stand- 
ard, but some makers class angle and 
step joints as “common” rings also. 


Angle Cut. Angle- or miter-cut rings 
are made with both left- and right-hand 
angles. Theory of using both left- and 
right-hand joints on same piston is that 
gas blows in opposite direction through 
gaps and so leaks less past bottom ring. 
This is only a guess. Ring makers say 
it hasn’t been proven and that 99% of 
angle-cut rings are sold for same angle. 

Another unproved theory is that an- 
gle-cut rings have a screw action, turn- 
ing slowly in ring groove. Makers claim 
it’s also a pipe dream; designers don’t 
count on it. Gap does open slower in use 


Step Cut. Step-joint rings are an old 
standby. Many engineers believe step 
joint is a perfect seal. It isn’t so. Step- 
cut rings have no clear-cut sealing ad- 
vantages. They’re weaker at the joint 
and usually cost more. 

Pressure flows behind this piston ring 
through side clearance and top half of 
gap, then out through bottom gap. 
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One way fo make a true-circle ring 


Ring is turned slightly over- Then 


size for tension, is then split 


it's compressed into a 
pot of same bore as cylinder 


Ring is 


Here are some other tension tricks commonly used 


Hammering forms tiny pits on 


mner face, spreads out ring inside 


Some makers leave mill scale 
ring 


1 


TF; 
a] 


BF 


CSIs 
ee aie 


to avoid wilting 


Tension—Key to 
Ring Performance 


Ring tension can be obtained by turn- 
ing rings to larger size than cylinder 
bore. Then gap is cut, removing enough 
metal to give desired tension and end 
clearance for the ring after it is com- 
pressed into the cylinder. 

To make a true-circle ring, it must 
be turned to required cylinder diameter 
size AFTER gap is cut. Here’s one way 
true-circle rings are made: Rough-turn 
casting, then rough-bore. If casting is 
a long “pot” instead of an individually 
cast ring, cut off one ring with parting 
tool, leaving few thousandths on side 
for grinding. Grind ring’s sides while 
holding on magnetic chuck. Split ring 
with milling cutter, then compress into 
pot and finish boring inside. Press out 
of pot, with gap clamped closed, then 
finish turning outside diameter. 
pleted precision-machined 
ring and a true circle for cylinder it’s 


Com 
product is 


made for. Operations are shown above. 
Most manufacturers cast rings indi- 
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vidually. At least one firm does not 
machine inside diameter of casting. This 
company claims this crust of skin keeps 
ring from wilting and preserves ring’s 
tension for longer time than if mill 
scale on inside is removed. 

Other makers finish inside and bead 
or hammer ring in a specia] machine to 
add to its life. Machine controls beads 
and places them where they do the most 
good. Beads are placed closer together 
opposite gap and thin out as they near 
it. Reason is section opposite gap is 
under greatest strain. 

Some mechanics get a similar effect 
when removing worn rings from ma- 
chinery. Ring is placed on work bench, 
and beaded lightly inside with round 
pointed prick punch. This gives ring 
more tension against cylinder walls and 
adds to its life in an emergency, until 
from maker. 
A careless person can distort 
or break a ring in this way. 


new rings are received 


Caution! 
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finish-bored 
to proper dia for ring size 


/ 
4 


AOS 


Heat shaping: rings are held 
open, dipped in molten salt 


Collapsed ring is clamped in 
collars for the finish turning 


inside 


Insert pattern: ring, cast oval, 
has the insert removed 


Heat Shaping. Another method uses 
a heat-shaping process. Rings are held 
open, treated in a bath of molten salt. 
High temperature helps remove stresses 
and strains of machining operations; 
also, strains caused by opening ring over 
spacer bar. It’s claimed this process 
has effect of “relaxing” molecular struc- 
ture of metal in bath. Then rings are 
quenched in cooling solution at once 
to set metal permanently in open shape. 
Spacer-bar width controls ring’s tension. 

Insert Pattern. Still another method 
casts rings with an insert pattern. This 
casting is oval in shape. By cutting 
out the short insert section, the casting 
closes to a natural round shape when 
compressed into cylinder. It’s claimed 
that point pressure (which means more 
pressure at the gap ends in ring due to 
tension) is relieved. Then tension is re- 
tained under high-temperature service, 
instead of being lost gradually. 

Firm using this process casts rings 
individually, leaving only enough ma- 
terial on sides and outside diameter for 
grinding and turning. Then by leaving 
mill scale on inside, the skin or crust 
of casting is also claimed to help main- 
tain wall tension needed against blowby. 
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4 
Remove’ 0.628" 


—--10.200" Ring- -- 


ADD 0.020 in. for each in. of cylinder diameter for 10-in. 
cylinder’s ring. That gives needed tension after splitting ring 


Figuring Ring Tension 


Before a ring can be machined for a 
given job, the mechanic must have some 
idea of tension needed to force ring 
against cylinder walls. But tension de- 
pends on a number of things: material 
ring is made of, width of face, radial 
thickness, etc. For homemade rings, 
these values usually cannot be controlled 
very well. 

Material may be the right grade of 
cast iron with high graphite content. 
But foundry, supplying casting or pot, 
usually doesn’t furnish material that’s 
as closely controlled as does a ring 
manufacturer who specializes in this 
work. Then, again, homemade rings are 
usually made to fit into old remachined 
grooves on piston. That leaves only 
radial thickness to consider, which more 
or less depends on depth of groove al- 
ready on piston. 

With all these variables out of the 


Pointers on Common Ring Joints 


Actual opening in an angle-cut ring is 
less than butt-cut with same clearance 


mechanic’s control, some rule-of-tnuamb 
formulas must be used to get a fairly 
suitable ring tension. Rings are turned 
larger than cylinder diameter, or made 
“oversize,” and then a section is removed 
so ring collapses into cylinder. The 
problem is, What is correct oversize to 
make ring so it has proper tension? 

Here again there is a wide difference 
of opinion. Practices vary anywhere 
from adding 0.012 in. to each inch of 
cylinder diameter, to adding ,0.020 in. 
But common practice is to add 0.020 in. 
for rings up to 30-in. diameter. Above 
this diameter, add only 0.012 in. 

Examples. For a ring of 10-in. diame- 
ter, casting is turned to 10x0.020, or 
0.200 in. larger than cylinder. Adding 
10 in. and 0.200 in. gives us a finished 
outside diameter of 10.200 in. 

For a ring of 30-in. diameter, cas.ing 
is turned to 30x0.012, or 0.360 in. larger 


f 0.050" end’ clearance 


REMOVE 0.200 in. x 3.1416 = 0.628 in. from 10-in. ring so 
it collapses into the cylinder. 


Use 0.050-in. end-clearance 


than cylinder. Adding 30 in. and 0.360 
gives us a finished outside diameter of 
30.360 in. 

Cutting Gap. How much metal to re- 
move in the 10-in.-diameter ring? That 
depends on oversize added and end- 
clearance needed for ring. Since 0.200 
in. was added to 10.000-in. diameter, 
you must remove 0.200x3.1416, or 0.628 
in. from the circumference. To this, add 
end-clearance needed for your type ring. 
Say, it is 0.005 in. per inch of cylinder 
diameter. That would be 10x0.005 in., 
or 0.050 in. Then 0.628 and 0.050 in. 
equals 0.678 in. to remove from circum- 
ference of ring. 

If ring is split with hacksaw, it’s 
best to leave about 1/64 in. for filing. 
If split with milling cutter, remove all 
metal accurately so you won’t have to 
file. Always split ring through a de- 
fect such as a blow-hole, if any. 





Left-hand joint 
Right-hand joint 


Opening on left-hand ring points down- 
ward to left when ring stands on its end 





Elevation and section above reveal how 
pressure “leaks” behind a step-cut ring 


Only proven advantage of angle-cut rings is that gap doesn’t 
open as fast as butt or step-joint. For example, while A and 
B in sketch are equal, actual opening C of angle-cut is less 
than opening A of butt-cut. 

To tell if angle joint is left or right hand, stand ring 
upright as shown. If cut slants down toward left, it’s left 
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hand. If down toward right, it’s right-hand angle joint. 

General belief is that common step-cut joint doesn’t leak 
because stepped ends overlap. Sketch shows how gas from 
back of ring travels through opening at bottom. Since all 
three types of common joints leak, butt-cut is most popular 
because it’s simpler and costs slightly less besides. 
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HANDY GUIDE TO RING TYPES 


Do you know what rings to install in your equipment? If 
you do, you'll avoid costly troubles and breakdowns, keep 
equipment running at top efficiency. 

The familiar “common” rings meet many requirements. 
But there’s a whole host of rings developed to solve special 
problems: rings with carefully designed sealing joints to 
reduce blowby; multipiece and segmental rings, for a variety 
of jobs, combination, insert and coated rings for unusual 


wear problems, packing cups and rings for hydraulic pistons, 
scraper rings for oil control, carbon rings for nonlubricated 
cylinders, ete. 

Some of these rings you'll find part of original equipment, 
others are designed to cure troubles that develop as machines 
grow older. You'll want to know something about all of them. 
The pages that follow show how various rings are constructed, 
for what uses they’re intended and many other useful hints. 




















One-Piece Sealing-Joint Rings Reduce Costly Leakage 


Patented sealing-joint piston-rings have 
come into common use. They reduce 
loss of pressure, especially in old worn 
liner. Above sketches show details of 
sealing joints made by various manu- 
facturers. Principle is the same in all. 
In lower center sketch, ring gap is sealed 
by a tongue that’s bonded to ring’s main 
body. It’s claimed bonding allows 


One-Piece Sealing, 
Double-Acting 


If there’s only one wide ring on double- 
acting piston or valve, use ring with seal- 
ing tongue on both sides. Pressure is 
sealed from both sides of ring. 

Uses: For all types of double-acting 
steam engines, compressors, pumps, etc, 
where pistons are machined with only 
one groove. Also for piston valves. 
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tongue to be flexible. Other joints 
shown are machined from ring. 

These one-piece sealing-joint rings are 
effective only if installed as marked on 
ring, or in maker’s literature. That’s 
because pressure leaks past joint on 
top, as with standard rings. But joint’s 
ends fit into each other and rest snugly 


sure to get by while joint is snug against 
groove and cylinder. 

Use: For sealing blowby, especially 
if cylinders are out-of-round, worn or 
tapered. Also for compressors, hydrau- 
lic equipment. They combine sealing 
qualities of multiple-piece rings with 
strength of single-piece ring. Make sure 


on groove’s bottom. It’s hard for pres- groove surface against joint is true. 


One-Piece Sealing, Double-Locking Ring 


Standard rings riding over cylinder ports often break at gap because ring’s ends 
catch slightly on port edges. With groove machined for sealing-tongue to ride in, 
left sketch, tongue is kept from springing into ports. That makes dowels unneces- 
sary if ring groove is right width. 

Another one-piece sealing, douh‘e-locking ring is shown in right sketch. Install 
where rings of extra-heavy radial thickness are used. 

Use: For steam-engine piston valves that ride over ports, for 2-cycle internal- 
combustion engines, for steam pistons that need dowels. Also steam piston-valves. 
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QUICK-SEATING, tapered face helps ring 
seal gases in old cylinder, newly ringed 














CONTACTS on groove’s top and bottom, 
as also against cyl, makes a good seal 


Tapered Face 


Only difference between this ring and 
standard compression type is the slight- 
ly tapered face. In sketch, we had to 
exaggerate the taper because it’s only 
few thousandths of an inch. Line con- 
tact against cylinder wall seats ring 
quickly since high streaks in cylinder 
wear the sharp lower edge fast, seating 
ring in much less time. 

Taper also provides some oil control, 


Twist Seal 


Here’s a new development in one-piece 
rings. By twisting the standard com- 
pression ring, blowby control is im- 
proved and ring lasts much longer. 
Twist is built in by removing metal 
from (1) upper corner of inside diam- 
eter, or (2) lower corner of outside 
diameter. This unbalance in ring causes 
it to twist when compressed to cylinder 
size. Ring then contacts piston and 
cylinder as in exaggerated sketch. 


especially when ring is new. Line 
contact is more effective than full-face 
contact for taking excess oil off cylinder. 

Use: Good for lower compression 
grooves of diesel pistons. 

Since this ring seats quickly, blow- 
by is prevented at ring face in slightly 
out-of-round or distorted cylinders. To 
install right, one side is marked TOP 
because slight taper is easy to overlook. 


Contacts of high unit pressure against 
cylinder and piston give better seal 
against gases around ring’s back. Line 
contact at its lower edge also produces 
better seal between ring and cylinder. 
Ring seats and wears in quickly. 
There’s some oil-control action during 
seating period too. Keystone rings are 
also twisted. 

Use: Recommended for the smaller, 
high-speed, 4-cycle diesel engines. 








Multi-Piece Compression Rings 


STEP-JOINT 


backed up by 


seals here because it is 


a second ring on the inside 





ANOTHER good sealing ring for tapered 
cylinder. Will fit in old narrow groove 
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Two-Piece 


Use the simple, one-piece ring wherever 
possible. But for some services, rings 
that are made of more than one piece 
are needed. 

Depending upon the problem, such 
rings can (1) be made with more ten- 
sion (2) be sturdier or (3) do a better 
job of sealing. 

This ring is made up of an outer step 
ring with an inner angle-cut ring. The 
inner ring provides tension and also 


Outer Seal 


This type has a master ring of L cross 
section and an outer rectangular sealing 
ring. Joint alignment of two parts is 
prevented by making master ring with 
right-hand angle joint, and sealing ring 
with left-hand angle joint. 
assembled with joints 


tings are 
opposite each 
other. 

Ring is made with same over-all di- 
mension as any standard one-piece ring 
so special groove isn’t needed on piston. 
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seals the outer ring. 
combination. 

Inner ring partly shields outer ring 
from outward push of gases. Friction 
between the two rings does the trick. 
This 2-piece ring is about 60% thicker 
than a one-piece ring of the same size 
and wall thickness. So it must have a 
deeper groove. 

Use: For high-pressure compressors 
that have fairly narrow ring grooves. 


This makes a good 


Use: Recommended on diesel engines 
for either new or worn cylinders. In- 
stall with sealing ring on lower side, 
away from pressure. Then master-ring 
joint is sealed. 

Place two rings directly above oil 
rings if cylinder is tapered less than 
0.005 in. per cylinder diameter. If worn 
more, first try the two rings. But if the 
compression doesn’t hold, install three 
rings in the compression ring belt. 
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CARBON formation breaks up around 
ring from tapered sides, working in, out 








HOLES through groove help steam get 
in back of ring to balance the pressure 


Keystone or Wedge Shaped 


Except for shape, this is same as stand- 
ard one-piece compression ring. Be- 
cause of wedge-shaped ring and groove, 
ring tends to pull away from carbon 
and gum deposits that harden under 
high temperatures. This reduces ring’s 
sticking, especially in high-output en- 
gines where top-cylinder temperature is 
high. Also, where there’s tendency to 
form carbon or for gum to deposit. 


Balanced Pressure 


This one-piece ring has annular grooved 
face, with holes through groove. Steam 
from ring’s back passes through holes 
into groove or ring’s face, balancing 
part of pressure behind ring. 

Steam in face groove, which tends to 
blow up against the steam forcing ring 
down, is also about balanced. So lube 
oil on ring’s face (cylinder-lubricated 
steam engines) is held on ring without 
blowing past. In double-acting engine, 


Groove that ring is used in must have 
both sides tapered to exact taper of 
ring’s side. Then when piston is work- 
ing, ring tends to tilt slightly in groove. 
This breaks up carbon formation. 

Another advantage is that ring is 
usually narrow, so the piston lands 
between rings can be made heavier. 

Use: For compression-ring grooves of 
diese} that has bad carbon problem. 


oil on the ring’s lower face is retained 
for lubrication in same way on the re- 
turn stroke. 

Use: For engines whose steam is sat- 
turated or inclined to be wet, or where 
Ring is 
made with sealing-type joint. (To pre- 
vent breaking seal, groove does not go 
through it.) 
marine 


piston ring wears fast. also 


Used widely in corliss and 
where steam 
lubrication 


engines is satu- 


rated, where is important. 





STURDY compression ring has a sealing 
piece and can be used in the old groove 


TOP AND BOTTOM rings are said to be 
held apart by the gas 


and oil 


pressure 
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Inner-Seal Type 


Outer L-shaped ring and rectangular 
inner ring with sealing lug. Together, 
the joints of two pieces are staggered 
and lug on inner ring projects into 
recess at joint of outer ring. This seals 
the joint. Install with inner piece down- 
ward, away from pressure in combus- 
tion chamber. 

This type has same over-all size as 
one-piece ring. It can be used on pis- 
tons without enlarging their grooves. 


T-U Type 


So named because one ring is T-shaped, 
the other U-shaped. Because each ring 
has overlapping joint, pressure cannot 
get past. Side clearance between 
tongue and groove of each allows both 
rings to contact cylincer. Top and bot- 
tom clearances between tongue , and 
grooves give oil and gas pressure a ten- 
dency to hold pieces apart, against ring 
groove’s top and bottom. Thus, ring 
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Iwo parts, not interchangeable, must 
be installed together with L-shaped ring 
against pressure as shown. 

Use: For internal-combustion engines 
of 5-in. diameter or over. Use two rings 
placed directly above oil ring, with two 
Inner 
member must be downward, away from 
pressure. Use three rings if the cylin- 
der taper or out-of-roundness is 
0.005 in. per in. 


standard one-piece rings above. 


over 
of cylinder diameter. 


seals pressure from getting past ring, 
also from getting behind it. Either T- 
or U-piece can be placed on top. 

Use: On diesel and gas engines. Place 
in lower compression ring groove on 
single-acting, center grooves on double- 
acting piston. Place joints together as 
one-piece ring and expand over piston. 
Hold one ring at joint, turn over ring 
so joint comes to groove’s opposite side 


109 





RING TYPES continued 


vin 


TWO PIECES seal each other, yet ring 
is flexible and fits into the old groove 





Two-Piece Ring With Sealing Joint 


Left sketch shows master ring L-shape 
cross section and sealing ring of square 
cross section. Lug machined on L-ring 
keeps the sealing part from turning. 
Then the gap of two members cannot 
line up to allow gases by. Sealing ring 
seals gap against cylinder wall, also 
against piston groove’s bottom. Ring 
guards worn or new cylinders against 
pressure loss. It’s made of same cross- 


section dimensions as common type of 
plain snap-ring. Ring at right is for 
same service but has slightly different 
details. Both are for same use. 

Use: Air or gas compressors; gas, 
diesel, or steam engines; steam and 
vacuum pumps; various hydraulic 
equipment. Especially adapted for 
worn, tapered and out-of-round cylin- 
ders that are difficult to seal. 


Three-Piece Compression: One Inner, Two Outer 


Ring has one straight-joint steel inner- 
ring and two quick-seating iron or 
bronze outer rings, with opposite angle 
joints. Inner ring gives tension and 
seals outer ring joints. 
Opposite-angle joints won’t line up 


rings prevents excessive wear on cylin- 
der and rings. Ring wall is about 60% 
thicker than standard one-piece ring. 
Ring is flexible, conforms to out-of- 
round and tapered cylinders. Compres- 
sion is held in either direction of stroke. 





' 


THREE-PIECE job has bronze or bronze 


and iron face rings, iron or steel back 


to inner ring. 
Friction 


SEGMENTS make this a flexible ring for some heavy-duty serv- 


ices because ring seals well against out-of-round cylinders 


ANOTHER SEGMENTAL construction is similar to that shown in 
preceding sketch but the type of sealing joints is different 


TWO-WAY SEALING makes it possible to use only one ring on a 
double-acting piston. Side rings are doweled to T-shape ring 


Say Sue ae 
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in service. So outer rings are not pinned 


between 


Use: For double-acting compressors 
where sealing is needed both ways or 


inner- and outer- for piston using only one heavy ring. 


Four-Piece Compression Rings 


Three rings in first and second sketches at left are of 
three sections, each having an overlapping end to form seal- 
ing-type or step joints. Three segments fit together to form a 
complete circle. Steel expander ring inside segments presses 
the assembled ring against cylinder walls. 

Segmental design permits using a much heavier ring wall 
than is possible in a one-piece ring. Because ring is made 
of pieces, there’s no springing to do over the piston, so any 
thickness needed for job can be used. Because ring is thicker, 
it gives long service before wearing out, especially for tough 
service in heavy-duty machinery. 

Another advantage is that ring conforms to worn cylinders 
because it’s more flexible than a thick one-piece ring. 

Use: For service that causes rapid wear, such as natural 
gas, hot oil and tar where lubrication is limited or abrasive 
matter is present in large quantities. These rings have been 
used for natural gas up to 5000 psi. For double-acting jobs, 
install on piston so each ring seals in opposite direction. 

Two-way sealing, 4-piece ring, sketched at bottom (left), 
has a center one-piece T-shaped ring and two flat outside 
rings. Each outside ring is in four segments and pieces are 
doweled to T-shaped ring. Doweling keeps ring joints from 
aligning with center T-shaped ring’s joints. Ring seals in 
both directions. A steel expander ring in the back adds 
tension for holding ring against cylinder walls. T-shaped and 
side-rings are made of Gun Iron, which is a dense wear- and 
pressure-resistant iron. This material is widely used for 
diesel liners especially for marine use. 

Use: Double-acting air pumps, compressors and steam 
engines. Makers advise machining land between two rings on 
old piston and installing only this one 4-piece ring. 

Recommended for out-of-round or tapered cylinders be- 
cause segmental design conforms to such cylinders more 
easily than thick one-piece ring for heavy-duty service. 
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Bronze and Combination Bronze-Iron Rings 


Reason for making rings of bronze is chiefly to resist cor- 
rosion. Bearing bronzes, containing percentages of lead and 
nickel, are also used where ring lubrication is poor. 

These rings are also used where there’s corrosive action 
from machines operating at intervals. Cast-iron rings may 
corrode and “freeze” in such service, causing unit to fail 
when needed most. Some classes of bronze resist the cor- 


Two- and Three-Piece Rings 


rosive action of both organic and inorganic acids, as well as 
many other chemicals in solution or in gaseous form. Many 
of the cast-iron ring types shown in this article can be fur- 
nished in bronze to suit service requirements. 

Use: Water pumps, valves, special pumps handling acids, 
air and gas compressors are some of the more common appli- 
cations—also many unusual uses not mentioned here. 


Three-Piece Bronze and Iron 


Combination bronze and cast-iron rings are used because bearing 
qualities of cast bronze are combined with heat-resisting qualities 
of cast iron. These rings quickly polish cylinder wall and lessen 
scuffing and scoring. Then piston ring and cylinder life is greatly 
increased from these favorable conditions. 

In service, the bronze member tends to deposit a thin coating of 
bronze on the cylinder wall. The iron member absorbs oil and 
carries it along to help lubricate the cylinder. Because cylinder 
gets highly polished over entire ring-travel area, there’s a reduc- 
tion in wear. 

Use: Compressors, steam engines, pumps, and hydraulic cylin- 
ders, where wear is excessive and lubrication becomes a problem. 





Sides of cast-iron and bronze rings fitting to- 
gether are grooved for steel restraining ring. 
Restraining ring allows two main members a 
slight radial movement so they can seat-in inde- 
pendently of each other. After members are 
seated-in, restrainer helps them wear uniformly. 

Use: Any type internal-combustion engine, 
steam engine, pump or compressor where piston 
grooves are wide. For diesel engines of high tem- 
perature, place ring only in lower compression- 
ring groove. Standard sealing rings in upper 
grooves of same piston are usually recommended. 


Sectional Bronze-and-lron Rings 


Bronze and cast-iron members of these rings are made in 


sections. Because ring has bimetal members, it combines 
wearing and burnishing properties of bronze with heat-re- 
sisting qualities of cast iron. Number of sections in ring 
varies with cylinder diameter, ring style and application. 

Ring is made of either two L members, or one T and one U 
member. Tension is from spring expander made of heat- 
resisting alloy steel used on inside of segments. 

Applications shown are for typical follower-type piston, 
also for uniflow-type piston. Install as shown. 

Use: Steam engines where lubrication is a tough problem. 


Sectional Ring With Expander-Restrainer 


Ring is made up of bronze and cast-iron 
segments. Segments are pressed out- 
wardly against cylinder wall by an ex- 
pander made of heat resisting-alloy 
spring steel. V-groove formed by inside 
beveled edges helps retain lubrication. 

Because of segmental construction, 
ring is flexible enough to take care of 


JULY 1952 


L- AND T-SHAPED rings of bronze mate with cast iron. Two of 
ways such combination rings can be applied are shown. at right 


out-of-roundness and taper in cylinder. 
Overlapping segments form a continu- 
ous seal that prevents steam leakage. 
Lubrication is retained. 

Use: Industrial and marine steam 
engines where the conditions are severe. 
Ring is old standby on larger engines 
where outage for repairs is costly. 


RETAINER RING in center helps hold to- 
gether bronze and cast-iron ring pieces 
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standard angle-cut with bronze 


One-piece, alloy sealing tongue 


Sealing joint with bronze 


Balanced pressure, step joint 


Insert-Metal Rings for Quick Seating 


Insert rings have one or more bands of 
so-called “anti-friction” metal inserted 
around cast-iron rings. Bands project 
about 0.002 in. beyond cast-iron 
Metal is permanently bonded into ring’s 
body. other an- 
choring method keeps insert from work- 


face 
Dovetailing or some 


ing loose. 

In cylinder, high unit pressure on 
narrow softer band seats ring quickly. 
This helps prevent blowby. As insert 
metal wears, it burnishes cylinder wall 
to mirror-like surface so cast-iron body 
seats very gradually. Then bi-metal 
combination tends to eliminate scuffing 
and reduces wear on both piston ring 
and cylinder. 

Another advantage claimed for soft 
insert band is its high thermal con- 
ductivity. Band speeds heat flow from 


Magnified smooth 
surface is rough 


Oil molecules keep 
the surfaces apart 


the piston to the cooled cylinder wall. 

Use: Standard angle-cut ring shown 
may have one or more bands of soft 
metal inserted. It, and the bronze-insert 
ring with sealing joint, may be used for 
refrigeration compressors, compressors 
for high-pressure and high-temperature 
air, steam, gas and diesel engines. 

One-piece ring with bronze sealing 
tongue may be applied on slow-speed 
ammonia, gas and air compressors, or 
steam engines. 

Ring with alloy sealing tongue and 
bonded bronze band to protect both 
cylinder wall and piston groove from 
rapid wear finds use on compound air 
and gas compressors, above 1000 psi. 
Also on steam engines operating with 
superheated steam at 250 psi or more. 
Sealing tongue is made from a special 


Oil molecules thin 
under heavy load 


Coated Rings Stop Costly Scuffing 


Because the rings and cylinder can be 


damaged when starting 
newly ringed engine, ring’s seating sur- 
face is important. First, ring must seat 
quickly. If not, gases blow past and 
erode face of ring and cylinder wall. 
making condition worse with machine’s 
continued use. 

When rings get little oil (boundary 
lubrication), scuffing and scoring re- 
sults. Metals reach melting heat travel- 
ing over dry spots. 


permanently 


Ring welds to ev] 
inder, breaking away instantly as piston 
travels. This is scuffing. 

After ring seats quickly, it must wear 
slowly. No matter how highly cylinder 
is polished, its surface looks rough 
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under a microscope, Fig. 1, above. Sur- 
faces tend to grip one another, unless 
separated by enough lube oil molecules. 

If enough oil can be forced between 
surfaces, Fig. 2, there’s no metal-to- 
metal contact. But as higher pressure 
and heat raises friction load, oil-mole- 
cule layers thin out, Fig. 3. At very 
high pressures and temperatures, as 
with top diesel piston ring, oi! film 
tends to rupture, Fig. 4, causing metal 
surfaces to touch. 

By coating piston-ring’s rough surface 
with a so-called anti-friction bearing 
material, tooth-like surface fills. Ring 
quickly takes on a “mirror finish.” Then 
oil film reduces friction, Fig. 5. 
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High pressure load 
ruptures oil 


One-piece, bronze sealing tongue 


re | Pema 
NTT 


Balanced pressure, sealing joint 


alloy material that is claimed not to 
break in service. 

Balanced-pressure rings, with ‘in- 
serted bronze sections on both sides of 
groove, are made with either step or 
sealing-type joint. They’re applied only 
when a heavy piston ring is needed. 
For older type stationary, marine and 
other steam engines, this heavy ring will 
not compensate for excessive wear 
caused by previous operation. 

Insert of white-metal bearing mate- 
rial is used in another type of quick- 
seating ring, not shown. These rings 
are used to prevent excessive cylinder 
wear and scuffing. Low melting point 
of white-metal insert limits such rings 
to low-temperature air and refrigerated 
compressors. Before ordering, it’s best 
to check with ring manufacturer. 


Antifriction coat 


film fills in rough pits 


Quick seating coatings are in three 
classes: (1) phosphate (2) oxide and 
graphitic (3) soft metal such as tin, 
cadmium or lead plate. 

Phosphate coatings help cast iron get 
a hard surface and also hold needed 
lube oil. So layer of iron phosphate 
must break before scuffing can start. 

Oxide and graphite coatings give 
ring a finely etched surface, with tiny 
pits filled with graphite. Graphite soaks 
up oil so dry spots retain enough lubri- 
cation to prevent scuffing for long 
periods. Many types of compression 
rings are graphite coated. This treat- 
ment provides a film of graphite to as 
sist ring and cylinder through break-in 
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period, until the sealing surfaces mate. 
Soft-metal coatings of tin, cadmium 
or lead melt under scuffing conditions. 
Molten metal serves as temporary lu- 
bricant. Soft coatings are only 0.0003 
to 0.0005-in. thick. 
Bearing-metal-coated ring is one- 
fourth hardness of iron, so seat forms 
quickly. Cylinder pores and _ slight 
scratches fill fast, take on a “polish.” 
Such coated rings are for heavy-duty 


compressors or steam engines where 
wear is severe. 

Chrome plating is a fourth type of 
coating. Chrome is deposited electro- 
lytically from 0.004 to 0.006 in. thick. 
One firm makes outside of chrome por- 
ous, for retaining oil, while other firms 
use only hard chrome. Surface of por- 
ous chrome stays several hours, then 
wears off so hard chromium contacts 
cylinder. Chromium cuts down scuffing. 


Tin- and Chemical-Filled Rings 


Tin-filled ring is a newer development 
for 2-cycle diese] engines. Ring has deep 
grooves partly filled with tin. Part of 
not filled with tin fills with 
carbon during operation. Carbon ab- 
sorbs oil and helps ring during poor 
lubrication. Then if gets 
heated from poor lubrication, tin melts 
and prevents scuffing. 
Chemical-filled ring 


groove 
ring 


over- 


has grooves 


filled with a porous chemical, baked 
into grooves. Filler absorbs oil. Oil is 
released during marginal lubrication, 
absorbs oil during good lubrication. 
Use: Both types of rings are for 2- 
cycle diesel engines. Because two-cycle 
diesels are valved by piston at cylinder 
ports, oiling top rings is problem. 
Chemical-filled rings have operated a 
million miles in locomotive diesels. 


Non-Metallic Rings for Corrosive Jobs 


Laminated plastic offers good resist- 
ance to corrosion and wears well in 
piston rings. Rings are made of one 
piece or as outer rings for 2-piece and 
3-piece compression rings. Joints are 
either step or seal type, depending on 
service. 

Segmental! rings shown have compres- 
sion inner-rings of corrosijon-resistant 
steel. One-piece rings (not shown) 
have enough tension without inner rings. 
Rings are made of laminated bakelite, 
laminated phenolic graphitic, graphited 
bakelite, or a high-temperature bake- 


lite. Used up to 275 F, while high tem- 
perature is good for 350 F. 

Use: Pumps and compressors han- 
dling corrosive hot or cold water, oil, 
gasoline, mild acid solutions, natural 
gas, etc, also gritty solutions. Rings 
cannot be made to as close tolerances 
as can metal rings. Unless applied for 
right uses, rings swell from oil or mois- 
ture absorption. Or sheets may separate 
under high heat. Materials made up of 
canvas sheets are more successful than 
those with asbestos sheets because bond 
is less apt to separate in service. 


Rubberized-Cotton Packing for Pistons 


This piston packing is a combination 
of cotton-fabric plies, treated with rub- 
ber, and muslin-covered at the top and 
bottom. 

For boiler-feed pumps where water 
is 160 F or above, packing is cured 
rockhard. Soak hard packing in hot 
water overnight, then it’s soft enough 
to bend around piston before sawing to 
right lengths. 

Lightweight duck for cold water is 
treated with rubber-compound, finished 

‘ with duck covers. This packing is flex- 
ible, no soaking needed. 

How to Install. Use packing with 
1/32-in. clearance between plunger and 
pump cylinders. Then liquid can get 
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under packing to hold it tightly against 
cylinder. 

Bend packing around plunger and 
cut with hack saw to 1/16-in. end 
clearance. If no side clearance between 
last turn and follower plate, rip thin 
plies from packing’s side for 1/32-in. 
clearance. Without side clearance, 
packing swells endwise against fol- 
lower plate. Then it acts as a solid plug 
and leaks around: outside diameter. 
Packing must float on plunger to be 
successful. Be sure to stagger packing 
ends around piston. 

Use. Hot or cold water, on piston or 
plungers. Or use as anti-extrusion end- 
rings with other softer packings. 


Under tough dust and sand conditions, 
chromium plated-rings have increased 
ring and liner life many times. With 
only the top ring plated, wear of all 
rings and cylinder wall is reduced. 

Brinell hardness of cast iron runs 
from 200 to 300, that of chrome ranges 
from 1000 to 1200. Because cylinder- 
liner wear costs more than ring wear, 
cylinders of larger engines are often 
plated instead of plating the rings. 








TIN partly fills grooves, melts if ring 
needs oil. Space fills with carbon that 
absorbs oil. Chemical, right, soaks oil 


LAMINATED BAKELITE comes in segments 
with sealing-type and other joints, may 
have a metal expander in back as shown 














SOFT OR HARD packing strips are cut so 
there’s clearance in back and sides. The 
packing floats so pressure helps seals 
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CUP-PACKING installed as shown here seals tightly against fluid pressure... 


Tl 


MANY materials are used to make cups, 
providing dynamic as well as static seal 








a” 
eae )0000000 


' 
“Cleorance 


FLUID in clearance between the follower 
plate and cup lip holds cup to cylinder 


Follower plote 
‘ S 








FOLLOWER plate thickness must come up 


to inside bevel of the cup’s sealing lip 


V-PACKINGS nested together offer several sealing lips 


100000008 I 





EFFECTIVE for both high and low pres- 
sure, V-packing is a very popular type 


EACH SET of rings works independently 
on common piston in double-acting job 











ANOTHER double-acting piston design 
for V-rings is packed from only one end 


Molded Packing for Pistons 


LEATHER Mechanical leather packings are used to oper- 
ate under very high pressure. Leather is well 
suited for hydraulic and pneumatic application. For low 
pressure, leather is treated with oil, grease or soft wax. For 
high pressure, it’s impregnated and can be made rock hard. 
For piston packing, leather is used in three common 
shapes: cup, V and U. Cup’s base is secured to piston. Then 
side wall provides a sliding fit in cylinder. Clearance between 
inside of cup and follower plate allows liquid to force leather 
against cylinder, providing a dynamic seal. 
Use. For water; for vegetable, mineral, fish and animal 
oils; for alcohol, air, oxygen, glycerin, gasoline, kerosene or 
any other noncaustic, nonacid fluid for various pressures. 


In closed hydraulic systems, a soluble oil and water 
emulsion is often used to eliminate rusting and pitting metal 
parts, also to provide some lubrication. When using leather 
for this service, be sure soluble oil emulsion is as near 
chemically neutral as possible. That means pH at 7.0. 
CAUTION: Don’t use leather to seal acids, alkalis or steam. 
Where oil is pressure medium, specify oil-resistant leather. 

For very low pressures, or when sudden pressure changes 
come on, the liquid may bypass the cup’s lip. Avoid this by 
using some type of metal expander to hold the leather 
against cylinder at all times. 

Three most common types of expanders are shown at top 
of page 115. Each ring is held in a groove machined in the 


Combination Rubber and Phenolic Rings 


Sealing member and retainers make up 
ring assembly of five parts. T-shaped 
sealing member is synthetic rubber. 
It’s backed on sides by retainer rings, 
which are split. They are made of 
laminated phenolic material. 

Pressure of liquid in cylinder causes 
resilient synthetic rubber member to 
flow, forcing retainer rings against cyl- 
inder wall, which prevents the extrusion 
of synthetic rubber sealing ring. Thus 
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it does excellent job of preventing leak- 
age past the piston. 

One advantage is piston grooves need 
not be highly finished; but use honed 
cylinder for long service life. 

Use. Hydraulic or pneumatic systems. 
Can be used to pump kerosene, lubri- 
cating oil, gasoline, water, fuel oil, and 
other fluids. For temperatures from 
—70 F to 250 F, use for any pressure. 
Tests have been run at 50,000 psi. 
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5-PIECE has four split phenolic rings 
and one synthetic rubber sealing ring 
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...While metal expander helps seal against very low pressures 
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SOLID compression ring fits in groove 
around follower plate, presses cup’s lip 


COILED SPRING fits in rounded groove, is 
another popular type of expander ring 








FINGER-TYPE expander needs no groove, 
is clamped under follower plate as shown 


U-PACKING does good high-pressure sealing, easy to install 


Follower -- 
plote 


e~-Cylinder 
woll 








BALANCED pressure on all inside sur- 
faces seals the piston in every direction 


inside follower plate. One is a thin metal cup designed to fit 
inside leather cup. Its lip is a series of fingers, shaped to 
maintain packing lip in sealing contact with cylinder wall. 

Temperature range for leather is sub-zero to 200 F. 

Maintenance Tips. Remove leather packings in machinery 
that’s shut down for long periods during year. Place pack- 
ings in rigid forms so they keep their shape. If used in water, 
dry leather thoroughly; oil after drying. 

Keep abrasive sediment out of hydraulic cylinders. In 
system using water as a pressure medium, a soluble oil pre- 
vents cylinder wall from corroding and lubricates working 
parts. Install filters in closed hydraulic system where same 
pressure medium is used over and over again. 


PEDESTAL ring, holding U-packing, drilled DOUBLE-ACTING pistons over 
so that liquid is forced against sides diameter are packing sealed as shown 








100-in. 


FABRIC Cup packings shown are also made of fabrics, 
combined or frictioned with one of many special 
compounds made of rubber or synthetic rubber. Cup’s 
material and type of compound depend on nature of service. 

Use. Fabric cup packings are recommended for air at high 
or low pressures and against oils on heavy-duty hydraulic 
equipment. For service against oil, use a lightweight cotton 
fabric that is frictioned with a special neoprene compound. 

For heavy-duty service against oil, use a strong cotton 
duck that is frictioned with a special neoprene compound. 
For heavy hydraulic service, use a strong cotton duck that 
is frictioned with a special rubber compound suited for job. 
Cups are made of numerous materials to suit most services. 




















pa 


£ 3 
ASSEMBLED on piston, the elastic ring is 
supported by the phenolic retainer rings 











AT REST, 
against cylinder 
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this elastic 
while 
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ring fits snugly 
retainers float 


WORKING piston builds pressure against 
plastic ring, lifting retainers in back 
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QUICK-SEATING oi! scraper spreads oil 
n up stroke, removes it on down stroke 
Simple one-piece quick- 


BEVELED seating oil ring, butt, 


angle or step cut, and beveled with nar- 
row bearing face to cylinder. On up 
stroke, ring rides over oil, spreading a 
thin film around cylinder. On down 
stroke, ring scrapes off excess oil. In- 
stall beveled side up. Machine a groove 
below oil ring for drainage. 

Use: Any type piston where scraping 
ring is needed to remove oil, but es 
pecially for 2-cycle diesel engines. 


\k 
SCRAPING EDGE is on inside diameter of 
ring in cylinder. It hugs piston skirt 


CONTRACTING 


ring bears evenly all around against 
piston skirt. It’s used in a specially 
constructed groove at bottom of cylinder 
to scrape oil from long piston trunk. In- 
side scraping surface is made plain or 
beveled and grooved, as needed. 

Use: Place in 2-cycle diese] engines 
that carry oil rings in cylinder instead 
of on piston. Hold in place with bolts. 


one- 


This 


piec e, 


large 
concentric 


PORTS help gas press ring against the 
cylinder; sealing-type joint stops the oil 
One maker 


SEALING PORTED Sr." s‘«. 


oil is lost through oil-ring gap on suc- 
tion stroke. Sealing joint prevents oil 
passing through gap. As ring scrapes 
oil down, seal is against groove’s top. 

Use: Vertical, moderate speed, 4- 
cycle internal-combustion engines, all 
classes single-acting compressors. Use 
two or more on piston’s lower groove. 
below piston pin if there are drain 
holes in piston, or above pin if none. 


rr 
Y Mp 


HNN) 


ee 





SPRING holds the ring segments against 
piston. Ring placed in cylinder groove 
Segmental, contrac- 


FOUR- PIECE een oe in 


many forms. Segments are held to- 
gether by a garter spring, placed in 
groove around ring’s outside. Clearance 
between segments allows spring to hug 
pieces against unevenly worn piston 
skirt and scrape oil from its surface. 
Ring comes with various-shaped scraper 
edges to suit individual needs. 
Use: For 2-cycle diesel engines. 


it 


SHARP-EDGED scraper groove removes 
most oil possible if you have oil problem 
This quick-seating ring 


GROOVED has beveled upper edge 


and undercut corner groove around 
lower. Ring rides over oil film, scrap- 
ing maximum of oil on down stroke. 
Should have some form of oil relief un- 
der ring, or reduced piston-skirt diame- 
ter under ring. 

Use: Install in either horizontal or 
vertical internal-combustion engines and 
compressors, especially if oi] consump- 
tion is heavy or hard to control. 


FLEXIBLE EXPANDERS of various designs 
are placed in back of rings for tension 
Severe oil pumping 


EXPANDER calls for more unit 


pressure against cylinder. Steel ring in 
back of oil ring does job, also helps to 
cushion piston slap. As ring diameter 
increases, thinner and more flexible 
rings can be used with expanders. 
Use: For serious oil problems, behind 
oil rings in high-speed diesels. Also for 
compression ring in out-of-round cyl- 
inders where groove depth is right. 


Oil-Control Rings, Plus Application 


Unless oil, not needed for cylinder and piston lubrication, 


Piston rings have two basic jobs: (1) sealing against pres- 
sure loss (2) controlling oil by scraping off excess on down 
stroke, distributing oil around cylinder on up stroke. 

Lube oil gets on cylinder surfaces in various ways, whether 
machine is splash- or pressure-lubricated. Oil leaks out of 
main-, crank-, and piston-pin bearings. It may also be agi- 
tated by crank hitting oil in crankcase. In most cases there's 
a dense fog of oil vapor in crankcase. Rapidly revolving 
and reciprocating parts tend to throw oil droplets against 
lower part of cylinder liner each time it’s uncovered. 
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is scraped off, it may be drawn up into combustion chamber 
on suction stroke, while there’s a partial vacuum above pis- 
ton. Then it burns during combustion stroke. Besides being 
wasteful, this tends to carbonize piston-ring grooves, cause 
ring sticking. For this reason, oil-control rings are usually 
put on piston. On larger diesels, ring might be of contracting 
type, placed in the cylinder. 

Similar problems exist in other engines, and compressors, 
without added complications of internal combustion. The de- 
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WIDE SLOTS between the double scraping 
edges help oil drain freely through ring 
grooved with slots cut 


VENTILATED through groove for draining maximum oil 


from upper scraper edge. Both scraper edges are beveled on 
up side, leaving narrow wearing face for quick seating at 
bottom. This ring also comes with seal-type joint. 

Use: For moderate- to high-speed vertical engines of small 
bore. Used where cylinder-oil control is no special problem. 


ring has face, 


SLOTS and removed bottom scraping edge 
are for piston having no undercut groove 
Quick-seating ring has only 


SCRAPER, VENTILATED oes ane er bevel 


on upper edge, corner groove on lower outer edge, with oil 
passages from groove through ring. Oil passes through slots, 
then holes in piston. No undercut needed on piston. 

Use: Mostly in large vertical oil and gas engines, both 
below compression ring belt and at piston’s bottom end. 








TT tk 


Piston skirt, cylinder wall take 
thrust if engine hasn‘t crosshead 





Oil ring at skirt bottom may re- 
move oil needed in the thrust area 


\ Compression 


‘yo ‘ompression 
/ rings 


/ rings 


__Ou ring 
moved up 


-O ring 


Moving oil ring up under compres- 
sion rings may help to spread oil 





‘ 
' 
+ -Undercut 
i 


Oil drain ---- 
here 7 





t< -Undercut 
' 


pe -- Old rounded 
edge 


4 


---Piston skirt 





-Oil ring 


_-Orain hole 


New shorp 
- -scraper edge 


—---Shorp 


a 


Undercut metal from piston (dot- 
ted lines) so oil may drain away 





Sharp-edged groove at shirt bot- 
tom will help in oil-removal job 


Rings and piston shown help con- 





trol oil on the tough 2-cycle jobs 


... Know-How, Help Cut Down on Cylinder Oil 


signers of reciprocating machinery know how very important 
it is to get good cylinder lubrication. But they can’t antici- 
pate all the conditions an engine or compressor must work 
against. The result is an oil-control problem for the plant 
engineer. The following pointers deal, in the main, with 
diesels, but they show some of the ways oil problems can 
be solved and many of the basic principles apply to other 
types of equipment. 

Thrust Area. Most modern engines don’t have crossheads 
to take side thrust of the crank and connecting rod. So 
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piston (and its rings) thrusts against cylinder wall, Fig. 1. 
It’s this thrust area that must be lubricated without fail. 

In some 4-cycle engines, oil ring is at bottom of piston. 
This may cause marginal lubrication of the upper part of 
the thrust area; compression rings may not spread all of the 
oil and oil-ring’s position keeps it from spreading oil beyond 
a certain point. Moving this ring up under compression-ring 
belt, Fig. 3, helps distribute oil to upper part of thrust area 
without starving piston skirt below. 

Oil Drainage. But placing oil ring in right spot isn’t the 
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whole story. For ring to work right, there must be a groove 
or undercut around piston both above and below oil ring, 
Fig. 4. Make undercuts just deep enough and wide enough 
to handle volume of scraped oil, without removing too much 
support from land under rings. Also drill oil-drain holes all 
around piston in back of oil ring to drain inside of piston. 
Don’t drill holes too high. Have centerline of hole split bot- 
tom surface of oil-ring groove. Then holes will drain oil from 
in back of oil ring and also from undercut around bottom 
of oil ring. 

Oil-Hole Tips. Drilling holes is no problem if pieces of old 
rings are wedged into oil-ring groove to build up surface 
so it’s even with piston surface. 

Many modern diesels don’t have oil grooves at bottom or 
top of ring. Sometimes holes aren’t drilled to drain under- 
cuts. Then oil builds up under rings on down stroke. Be- 
cause oil can’t escape, ring may collapse and ride over all oil. 

So operator installs ring with more tension and sharper 
scraping edges. It’s harder on the cylinder and ring still col- 
lapses. Solution to a potentially costly problem like this 
often lies in some simple detail like grooves and drain holes 
in right places. With them, original rings can do the work 
they were designed to do. 

Undercutting. Why does piston need undercut between 
bottom compression ring and oil ring? Reason is that com- 
pression rings do some distributing of lube oil for their own 
use. Bottom compression ring scrapes most oil and it must 
be allowed to escape so it doesn’t collapse ring. 

Some pistons have two oil rings at bottom of skirt. If oil 
control needs to center there because of some design feature, 


it’s often possible to make one ring do the job. It’s just a 
case of using the piston’s bottom edge for an oil ring, Fig. 5. 

Using Skirt Edge. If piston skirt has rounded edge, remove 
it by machining a sharp groove. This protects scraping edge 
from damage when piston is out of cylinder. Such a sharp 
edge will scrape enough oil so that remaining oil ring near 
bottom can swing the original job of two rings. 

Piston skirt edge scrapes oil effectively, doesn’t depend on 
tension and can’t collapse. 

2-Cycle Engines. Pistons running in ported cylinders pre- 
sent different problems. Here oil rings are usually near 
skirt’s bottom to keep oil out of exhaust ports. But sharp 
lower piston edge and undercutting around oil rings often 
proves good practice here also, Fig. 6. 

If scavenging-blower pressure is high, it may be a good 
idea to place a combination compression and oil ring above 
present oil ring. That helps to insure against blowdown from 
airbox to crankcase. 

Since oil rings at skirt’s bottom must control all oil with- 
out much help from compression rings at top, oil rings on 
ported jobs usually have to exert higher unit pressure. Like 
Fig. 6, they’re often used with a steel expander. 

Compression rings on 2-cycle engines may get less oil 
than those on 4-cycle engines. It often helps to use rings of 
the oil-carrier type, Fig. 6. Annular grooves on the ring’s 
wearing face are filled with an absorbent non-metallic mate- 
rial. This filler soaks up oil at bottom of liner and pays 
it out over hot spots when needed. 

If compression rings are right type for individual engine, 
three should prove enough on most 2-cycle pistons. 





Wearing Rings 


WEAR occurs on ring inserted in groove; 
ring is replaced, saving costly piston 


While a wearing ring is not for sealing, 
it’s an important part of the piston-ring 
assembly where needed. This ring is 
placed below piston ring and locks in a 
special groove, so it cannot spring out 
against the cylinder. Thus, it’s actually 
part of the piston and takes the wear 
of groove’s lower surface. 

Useful piston life is lengthened be- 
cause wearing rings outlast several sets 
of piston rings. Without wearing rings, 


a piston’s grooves may have to be ma- 
chined each time new rings are installed. 
Piston ring lands are thinned with each 
machining. Large expensive pistons are 
often scrapped for this reason, even 
though in good condition otherwise. As 
wearing rings wear, just renew them 
instead of the entire piston. 

Use: Install wearing rings on large 
diesel and gas-engine pistons where 
there’s excessive groove wear. 





Center 


Offset round 


Dowels 


To prevent ends of piston-ring joint 
snagging in ports of some cylinders, 
rings are made with dowel hole. Dowels 
are placed in ring grooves so the ring- 
ends ride across port bridge, instead of 
across ports. This is especially im- 
portant where ports are all around cyl- 


Side round 


Squore step-cut 


inder walls. Doweling prevents ring 
from turning in slot and eventually 
breaking off ring’s ends. 

If your engine’s pistons need doweled 
rings, locate dowels in upper half or 
pressure side of groove. See that dowels 
are strong enough to withstand shearing 
action of ring. 

Always place dowel holes in ring near 
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Round step-cut 


Offset squore 


| 


Side miter 


joint. Otherwise, piston ring is weak- 
ened and may break through the dowel 
hole. Designs shown are for some of 
the more common types of dowel pins. 
Always make sure pins are brazed tight- 
ly into piston. 

Use: Two - cycle internal - combustion 
engines, uniflow steam engines, and 
some types of pumps and compressors. 
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These Carbon Rings and Pistons Deliver Air That Is Free Of Oil 


TT ee 



































so only carbon ring contacts cylinder 


TURN piston slightly from time to time 
so rider rings don’t wear down to piston 


Carbon Rings 


Carbon piston rings are used wherever 
cylinders cannot be lubricated. A com- 
mon application is in compressors sup- 
plying oil-free air in plants processing 
food, beverages, etc, where air may come 
in direct contact with the product. Even 
least amount of oil in compressed air 
would discolor, spoil or affect the taste 
of product. 

Carbon rings are also used in process 
work to handle steam, oxygen, CO,, 
hydrogen sulfide, etc. 

Construction. Because carbon-graph- 
ite is self-lubricating, it is used bone- 
dry in cast-iron, monel and other 
cylinder liners. 

Carbon rings are made to various 
specifications. Transverse breaking 
strength varies from around 3000 psi 
on softer materials up to 10,000 psi in 
harder, more dense material. 

Usually the harder and _ higher 
strength materials go into compressor 
rings. Crushing strength varies from 
around 3000 to 35,000 or 40,000 psi. 
This carbon material is an electrical con- 
ductor and nonmagnetic. t 

Common design is segmental. These 
rings usually have a metal expander 
ring inside, pressing segments against 
cylinder wall. Shown above is a seg- 
mental ring used on a “floating” piston 
supported by piston and tail rods. Shaft 
packing rings are also carbon. They 
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cause horizontal piston has no tail rod 


VERTICAL PISTON: 





METAL PISTON: supported on both ends -PISTON and rings are both carbon be- RIDER RING is carbon, can be adjusted 


to keep heavy piston weight off cylinder 


a at Hd 


acid 


ty 4 
Gas: 








a ©, 


in two parts so wide one-piece carbon rider ring can 


be replaced. Sealing rings on both sides float freely in piston grooves 


keep oil off rods entering the cylinder. 

Carbon Piston. In a cylinder without 
lubrication, contact with cylinder wall 
must be made only through self-lubri- 
cating carbon. Floating piston design is 
one way of making sure that metal of 
piston can’t touch cylinder walls even 
when carbon rings wear. Another 
scheme makes the piston itself out of 
carbon-graphite. Usually lap-joint pis- 
ton rings go on such pistons, which are 
made longer than normal. 

Rider Rings. Still another design 
makes use of rider rings—wide bands 
of carbon-graphite surrounding a metal- 
lic piston. The rider rings center piston 
in cylinder, may be made adjustable 
to take up wear. Vertical piston shown 
above has a rider ring between two butt- 
joint carbon rings for sealing. 

In one horizontal design illustrated 
above, rider ring is made in segments 
and has an adjustment for wear. Hol- 
low-head setscrew in end of piston 
works a wedge that forces carbon shoe 
against cylinder, lifting piston away 
from the wall. Small segmental carbon 
rings with metallic inner-spring expand- 
ers give proper wall pressure. 


OPERATION 


For trouble-free operation, cylinder 
must be honed and polished to a very 
fine finish. Tiniest rough spot in cyl- 


PLANT OPERATION AND MAINTENANCE SECTION 


inder will groove carbon rings. Because 
there is no oil to help seal rubbing sur- 
faces, leakage past tiny groove grows 
progressively worse, causing a bad 
blowby condition. 

If carbon rings wear badly, look for 
faulty operation. For example, don’t 
circulate cold water through cooling 
jacket of nonlubricated cylinder. If you 
do, moisture in air inside cylinder 
condenses. Water rusts liner, causing 
rough spots that wear carbon fast. In- 
stead of turning on cooling water before 
starting machine, heat water to 100 F or 
more to prevent condensation. 

Run machine on bypass control so you 
won’t have to start and stop it frequent- 
ly. Then cylinder won’t cool as it does 
during shutdown. 

Rotate the piston about a third of a 
turn every few months of operation. If 
piston has a rider ring that keeps metal- 
lic parts from touching cylinder walls, 
turning piston increases ring life by 
equalizing wear. 

Dust in cylinder is a common cause 
of carbon-ring failure. Use a good air 
filter on intake side, and keep it properly 
serviced. Dust acts as an abrasive, wears 
out both rings and liner quickly. 

As much as 15,000 hr of trouble-free 
service has been chalked up on non- 
lubricated air compressors by following 
these simple operating rules carefully. 
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MAKING EMERGENCY 


I—Why Is 2-Cut Ring Right; One-Cut Wrong? 


Sooner or later, most engineers get 

into a spot where the only answer 

is a homemade ring. And all too 

often the “quickie” ring spoils 

what was a good cylinder. That's 

because rings are turned and 

bored to finished dimensions, split 

and put on the piston. Such “one- 

-One-cut ring cut” rings wear cylinder egg- 

shaped. Even worse, there’s so 

much leakage that blowby re- 

moves cylinder lubrication, caus- 
ing scuffing and pressure loss. ONE-CUT RING leaks badly on both sides 
If you must make rings in an ©f gap, wears the cylinder out of round 

emergency, make them in two cuts 
as shown here. After casting is cylinder; check the gap clearance with 
rough turned and bored, cut gap __ feelers. Remove and file until clearance 
and wire ring shut. Then finish is correct, to keep ring ends from 
turn, while ring is collapsed. That butting when heated to working tem- 
TWO-CUT RING (black) forms perfect circle, makes a “2-cut” ring. perature. Butting causes ring to wipe 
while one-cut ring (gray) goes to egg shape Slide ring into smallest part of oil from the cylinder, piston to seize. 





-Two-cut ring 


3—Preparing Piston Groove and Ring 





OLD GROOVE in piston wears 


CARBON from the large piston 





wedge - shaped, has filled-in groove is cleaned with an old 
corners. Remove carbon, make _ dull file or a scraper. Don’t 
sides parallel for the ring remove any of the metal 


5—Finish Turning and Boring (Second Cut) 


PLACE FACEPLATE on workbench. Slide four bolts in slots and 
tie them with string for later use. Put heavy paper on plate 
and pile collapsed rings, centered as well as possible. Have 
gaps over slot. Clamp rings down from outside with another 


TRY RING in groove by roll- 
ing it around piston. This 
shows tight spots in groove 
or if ring needs more facing 


TURN A SEAT in casting from 
which ring was cut. Tap ring 
into it snugly. It serves to 
hold ring while facing side 





set of bolts and washers. Attach plate to head stock, loosen 
bolts and true-up rings. Take finish boring cuts. One at a 
time, remove outside bolts and clamp with inside bolts. With 
outside clear, remove wires and take light cuts to finish OD 
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2—Roughing-Out the Ring (First Cut) 








FIRST STEP: Know cylinder diameter. Figure oversize for ten- 
sion and gap clearance, then add enough for finish turning. 
Sketch shows taking rough cut after truing-up casting 


FACE END of casting after rough turning and rough boring. 
Turn cast iron slowly. Caution! Beware of fine cast-iron dust 
blowing into eyes. It's painful to get out. Wear your goggles 
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ROUGH BORE casting to size such that there is enough metal 


left for finish boring after ring is collapsed. Take boring cut 
deep enough to get under mill scale, or tool dulls fast 


| 
Ig 


CUT OFF roughed-out ring with cutting-off tool. On long cast- 
ing you might have to run tailstock against a block of wood 
resting against casting. That prevents chattering on this job 
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4—Sawing, Filing and Collapsing 


SCRIBE guide marks for saw- 
ing out gap. Figure on re- 
moving enough metal to give 
tension needed in the ring 


CLAMP in vise between copper 
jaws and cut gap with hack- 
saw, if you've no miller. If 
ring has flaw, split at flaw 


6—Leave Tool Marks on Ring, 


Ring-, r 


ylnde 


GROOVES worn in cylinder allow blowby, 
removing badly needed oil on walls of 
newly ringed cylinder. This may cause 
scuffing and eventual failure of ring 


larities of most 
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Handle Carefully 


TOOL MARKS left on finished ring ,wear 
quickly into slight grooves and irregu 
cylinders. 
finished rings take longer time to seat 


FILE saw ends parallel. This 
is not finished job as ring is 
only rough turned, bored 
File only to scribed marks 


COLLAPSE ring by twisting a 
soft iron wire around. This 
does job of expensive cyl- 
inder and clamp makers use 





Ee" Sriny nicks 

CAREFUL HANDLING of any new ring 
pays. Nicks and burrs can score cylinders, 
or keep ring from seating. Remove them 
before putting any ring into its groove 


Smoothly 
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Most wear at top, liner 
tapers gradually downward 


Most at top, less wear at 
bottom, least in middle 


i! yt hlle 
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Short jocket Extended jacket 


3 Water jacket extending above top-ring travel (right) helps 
to carry away heat from troublesome upper part of cylinder 


LINER AND PISTON RING-WEAR 


High pressures and temperatures and exposure to firing, 
make wear conditions in internal-combustion cylinders tough. 
The following deals with such engines, but many of the 
principles apply to other engines and to compressors. 
Internal-combustion cylinders often wear 


LINER WEAR like Fig. 1, with maximum wear at upper 


end of ring travel. Cylinders also wear as in Fig. 2, heaviest 
at both ends of the ring travel. 

Some things affecting wear are: bad atmospheric condi- 
tions, dust in intake air (no filters, or filters not working), 
corrosive fuels (high sulfur or sulfur-gas content), etc. For 
example, experience shows that sewage gas with high hydro- 
gen-sulfide content is tough on ordinary iron. 

Liner Material. Standard material for diesel and gas en- 
gine liners has been gray cast iron. This material has the 
needed casting and machining qualities. Its wear resistance 
and anti-scuffing ability are superior to most materials. At 
times, nickel, chromium and molybdenum may be added to 
further improve iron’s qualities. 

Both cylinder liners and piston rings are usually made of 
gray cast iron because experience shows this material with- 
stands wear even when not lubricated well. One belief is that 
graphite in gray iron acts as a lubricant. Others say per- 
centage of graphite is too small to have any effect. Some 
makers raise the graphite content because they argue that 
graphite forms microscopic pits which absorb and hold oil. 
Graphite pays out this oil when lubrication is weak. 

During the break-in period of a new liner, there’s a ten- 
dency to wear and scuff, depending on the original finish. 
Scratch-honed surface is best. Honed finish cuts down on 
friction while tiny scratches fill with oil-soaked carbon. 

You can’t order a cast-iron “pot” 


IRON FOR RING from a local foundry, machine it 


into rings and expect them to hold up like manufactured 
rings. Simple reason is that to meet today’s tougher ring 
jobs, making piston-ring castings is highly specialized. 

Today, rings are usually narrower, tension must be better 
controlled. Rings must be tougher to hold their shape, they 
need more resistance against breakage and they must wear 
better. It’s no longer enough to make rings of “a good grade 
of cast iron.” 

Ring makers do a lot of research to find out qualities 
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needed and ways to build them into ring metal. Rings are 
cast statically or centrifugally, with varying graphite con- 
tents. Long “stringers” of graphite that weaken rings have 
been done away with. Today, some rings have the graphite 
in nodular form, which increases toughness. Such graphite 
particles are also held to increase wear resistance. 

What does all this improvement in ring materials mean 
to the user? Ring breakage is reduced. Higher unit pres- 
sures can be used without distorting narrower rings. Better 
control of tension and circularity helps reduce blowby and 
hence cuts cylinder wear while adding to ring life. 

With metal shortages and high 


PLATED CYLINDERS ren ctoring costes worn lin 


ers are too expensive to scrap. Chrome plating is used to 
attack this problem in two ways: (1) new liners plated with 
chrome are recommended to slow down wear rate, and (2) 
old, worn liners may be restored with plating. 

These advantages are claimed for chrome: liner and rings 
both wear longer, chromium has low coefficient of friction, 
excellent corrosion resistance, extreme hardness, high melt- 
ing point, good thermal conductivity. Porous plating is said 
to give a surface with numerous tiny oil reservoirs. 

Instead of plating piston rings (which are smallest wear- 
ing parts), the larger and more expensive liners are plated. 
Engine purchaser can request plated liners in a new unit, 
or liners from an existing engine can be shipped for rebuild- 
ing and plating. Cost of latter is generally less than that of 
a new replacement liner. 

In rebuilding, worn surfaces of old liner are first machined 
to get rid of ring steps, fluted wear, scoring. Then metal is 
built up to original diameter with iron deposited elec- 
trolytically. Variations in bath composition and plating 
conditions can vary plate characteristics as needed. Cylinder 
is next honed and chrome-plated to a thickness of 0.003 to 
0.015 in., depending on service needs. Finish honing gives a 
mirror-like surface on chrome. 
COOLING AND WEAR Top ring on piston is forced 

against cylinder wall at 300 to 


1200 psi and works in an atmosphere where gas temperature 
can hit peaks of 3000 to 4000 F. 

Oil fed to the top rings runs very thin. And most oil gets 
burned off almost as soon as it’s spread on hot cylinder wall. 
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Uncooled Oil cooled 
Heavy uncooled piston crown (left) may be hard on rings. 


Oil-cooled piston (right) keeps heat away from ring area 


So top ring often starves for lubrication. Rings can work 
in these impossible sounding conditions only if adequately 
cooled. So if top rings don’t stand up take a look at cooling 
effect near upper part of cylinder first. 

Jacket Design. Fig. 3 shows how a relatively short water 
jacket can fail to fully cool the top ring area. In Fig. 4, 
typical of many modern engines, jacket is extended to carry 
away heat from troublesome upper ring zone. Better cooling 
cuts down cylinder and piston-ring wear. 

In older non-cooled pistons, metal 


PISTON COOLING through crown was usually thick, 


Fig. 4. Heat absorbed by the crown had to travel through 
piston walls to ring zone, through rings and oil film to cyl- 
inder wall and thence to the cooling water in the jacket. 
This isn’t an ideal path for large quantities of heat and in 
many cases piston rings got excessively hot. Top rings often 
failed because ring-belt temperatures ran as high as 500 F. 

Where heat loads are heavy, today’s engine designers pro- 
vide a positive means of heat removal. One type of piston 
cooling is shown in Fig. 4. Crown and ring zone is cooled 
by lube-oil sprayed from top of connecting rod. This design, 
and similar cooled-piston layouts, lowers temperature of 
entire ring belt. If carbon and scale on underside of crown 
is removed when engine is overhauled, rings get all cooling 
possible. 

To show how temperatures can drop on well-designed 
engines, readings were taken on a 2-cycle 14-in. piston, Fig. 
5. At 300 rpm and 62 bmep, hottest part of crown was only 
270 F and ring area was only 161-164 F. 


RING WIDTH Width of piston ring’s rubbing surface 

on wall affects wear rate of liner and 
rings. Careful laboratory tests show that with narrower 
rings there’s less piston-ring and cylinder wear. 

Pressure ring exerts against wall is sum of pressure caused 
by gas behind the ring and tension of the ring. For any 
given tension, unit pressure tends to be the same regardless 
of ring width. But wearing area is larger on wide ring, 
smaller on narrower ring. 

Pressure of lower ring against wall is little more than 
spring tension of ring, unless ring above leaks and some gas 
pressure acts behind lower ring. _But a narrow ring seals 
better because it is more flexible and follows contour of 
cylinder wall. 

Taking advantage of all things mentioned here that can 
slow up liner wear, you should be able to hold liner wear 
to not more than 0.0003 in. per 1000 hr of engine operation. 
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Before you start 
to do something 
about liner and 
piston - ring wear, 
you must know 
what causes wear, 
also what affects 
the temperature of 
the piston and rings 





Low temperatures shown 
on well-designed piston 














TAPERED CYLINDER wastes fuel oil since ordinary rings can- 
not seal its compression and combustion. Seal types do better 


Sealing Badly Worn Cylinders 


Laboratory tests have been made on badly tapered diesel 
cylinders to find sealing effect of various type ring joints on 
engine performance. Rings with sealing type joints were 
especially helpful in stopping blowby in slow-speed large- 
bore diesels running at 100 to 300 rpm. 

While end clearances are negligible in unworn cylinder 
(A), they open wide in a worn cylinder (B). Because most 
wear occurs at liner top, which is point of highest pressure, 
there’s more blowby with ordinary ring-gap. 

But you can’t use rings with less end clearance in a tapered 
liner because minimum clearance must be at smallest cylinder 
diameter (C). When piston travels to top, rings are open 
so wide they lose quite a bit of compression. 

If a cylinder has a 0.060-in. taper, for example, the ring 
opens up 3.14 times 0.060, or 0.188 in. So if it’s not practical 
to rebore liners or renew them, obvious solution lies in using 
rings with joints to seal blowby. Tests show that blowby is 
almost stopped with sealing-type rings if grooves are right so 
rings seat properly (D). 

Piston Speed. It’s interesting to note that the slower the 
piston travels, the more time there is for pressure to blow 
past rings. By same reasoning, the faster the piston travels, 
the less time for blowby, all things being equal. 

Loss of coinpression can be an expensive waste just as 
is loss of pressure on working stroke. If air leaks past rings 
on compression stroke, there’s less air to burn fuel properly, 
less temperature to ignite it. That leads to poor combustion 
and wasted fuel. One ring maker claims fuel consumption 
increases due to lower compression range from 534% with 
10% lower compression, to 1134% with 45% lower com- 
pression. They claim solution is rings with seal-type gaps. 
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INSTALLING, RENEWING RINGS 


How to Remove Old Rings 


PRY ring’s end and slip 
brass strip underneath 


SLIP brass 
other 


strip under 


end after prying with 


How to Fit New Rings 


SLIDE 


When should you renew piston rings? 
That depends on the kind of equipment 
the rings are used in. Operating con- 
ditions, materials in rings and cylinder, 
lubricant used and method of feeding 
it to cylinder surfaces, all make a dif- 
ference. So there’s no cut-and-dried 
answer to this ring question. 

One large ring manufacturer finds, 
for example, that a plain open-joint 
ring in the upper groove of a diesel 
piston lasts about a year under normal 
conditions. Many operators prefer to 
go by changes in end clearance. A rule 
of thumb calls for changing piston rings 
of butt, angle or step type when end 


ring over 
strips all 


crown 
around 





clearance increases to about three times 
original clearance. This rule applies 
for all types machinery ring is used in. 

Diesel rings that aren’t changed when 
they need it allow hot gas to blow past 
ring ends and burn lube-oil film off cyl- 








FIRST remove shoulders 
from both cylinder ends 


COLLAPSE ring into cyl- 
inder endwise as shown 


FILE ends for clearance 
at minimum cylinder bore 


ROLL completely around 
groove for tight spots 


a“ 


EXPAND ring’s free end 
over crown as pictured 


DON'T spring costly ring 
by handling it carelessly 


TAKE end clearance with 
feeler 


CLEAN groove; give rings 
the right side clearance 


TAPERED pot on cylinder 
collapses the rings safely 


inder wall. After that begins, both 
cylinder and rings wear rapidly. But 
rings with sealing-type joints seem to 
last longer, especially in worn or tapered 
cylinders, because ends overlap, and 
clearance isn’t so important. 

Some operators keep a chart as a 
guide for changing rings. After each 
1000 hr of operation, they check ring 
clearance and record wear. Then time 
to change can be estimated fairly ac- 
curately, based on past performance. 

Various signals serve other operators. 
Loss of power is a good tipoff. It can 
be detected by using some form of indi- 
cator to check compression and combus- 
tion pressures. Pressure loss is also 
shown by increased fuel consumption, 
excessive fumes or even an audible 
hissing noise. A sharp rise in consump- 
tion of lube oil is another good indica- 
tor. Also watch exhaust—continuous 
dark-blue smoke spells trouble. 

Another indication that rings may 
need renewing is hard starting. This 
may be result of low compression tem- 
peratures growing out of pressure loss. 


in three places 


Right Run-In Pays on Newly Ringed Engines 


Avoid wrecking newly ringed diesel by: (1) underlubricating 
(2) overloading (3) overheating, and (4) allowing rings to 
contact cylinder walls unevenly. 

Underlubrication 
rings and cylinder. 
gether momentarily a 


causes metal-to-metal contact between 
Then metal surfaces scuff (welding to- 
ring travels). Engine idling at slow 
speed for long time during run-in causes underlubrication. 
Splash-system engine doesn’t get enough oil at slow speeds. 

First make sure oil level (if splash) is higher than usual 
because rings need more oil during run-in. Next, run engine 
at normal speed until temperatures are about normal. 
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Step up load at set intervals and increase speed at same 
time. Caution! Heavily loaded engine at low speed scuffs 
new rings quickly. High-speed during run-in is just as bad. 
Rings and engine overheat, thinning oil on cylinder. Over- 
heating for long also causes gum and varnish deposits, stick- 
ing rings. Before running-in, overhaul injection system so 
combustion is right and rings are not harmed from that cause. 

Load enough to cause wear of piston ring against cylinder. 
If not, rings skate, leak compression and do not control oil. 
Blowby removes oil from walls and rings scuff. 

Rings in all machinery need more oil for run-in period. 
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Follow these clearances if you don’t have manufacturers’ recommendations 


TABLE I: COMPRESSORS AND STEAM ENGINES 
Compressors — 


Minimum end clearance, in. Side’ 


Minimum 
Diameter, in. side Step and straight 45-deg angle 
: sire ™ 
clearance, in. cut joint joint p< 
Below 6 .0015-.0025 .003 x Dia .002 x Dia Back clearance 


6 and over .. -0025-.004 .003 x Dia -002 x Dia 
END clearance is SIDE and back 


Steam Engines—Saturated Steam space between ends clearances as shown 
Below 6 «ee. 002 005 x Dia -003 x Dia 
6 to 12 15/16 -. 003 005 x Dia -003 x Dia Radial 
13 to 25 004 005 x Dia -003 x Dia thickness 
Over 25 eee 004 -125 total -075 total 


feorance 


Steam Engines—Superheated Steam 
Below 6 003 -008 x Dia .006 x Dia 


6 to 12 15/16 {005 008 x Dia 006 x Dia ii 
satd a yo pk on on RADIAL THICKNESS is difference between radii 


Over 25 -006 -200 total -150 total 


TABLE II: 4-CYCLE DIESEL, GAS ENGINES SUGGESTED MAXIMUM RADIAL THICKNESS 
Diesels—Uncooled Pistons 


Diameter Thickness Diameter Thickness Diameter Thickness 


22 f° : 6 to 6% .247 9% to 10 -365 to 19 615 
rn eee mr 6% to 6% .255 10 to 10% 380 to 20.645 
; er soup golahet 6% to 6% .259 10% to 11.395 to 21 670 
Diameter, in. Compression Oil cut joints, in 6% to 7 -271 ll to 11% «410 to -700 

2 top Others Pye 7to 7% : 11% to 12 425 +725 


Below 6 .004-.005 .003-.004  .002 .006 x Dia mH%twom%m .- 12 to 2 2 -755 

6 to 12 15/16 . .006-.008 -004-.006 003 .006 x Dia 7% to™ . 13 to ‘ -780 

Over 12 15/16 .... .008-.010 .006-.008 .004 .006 x Dia : 14 to J 2 - 
. 15 to e 2 8 


Diesels—Cooled Pistons ‘ 7 ‘390 


Below 6 -003-.004 -002-.003 .0015-.002 .005 x Dia 
6 to 12 15/16 -005-.007 -003-.005 .005 x Dia 
Over 12 15/16 -007-.009 -005-.007 -005 x Dia 


Gas Engines—Uncooled Pistons R ° ° . 
Below 6 “nes on ove» ‘Tips om Clearances and Ring Dimensions 


6 to 12 15/16 .008 .006 .004 .006 x Dia 
Over 12 15/16 .010 .008 .005 .006 x Dia em : 3 : 
Engine and ring manufacturers have pet theories about ring 
P P ; ‘ ; 
Gas Engines—Cooled Pistons dimensions and clearances. They don’t always see eye to eye, 
pag be = -004 -0025 .005 x Dia but here’s general practice followed. 
t ; f i eben 
Geer te 14718 “009 = pon eal End Clearance keeps high internal temperature from ex- 
panding ring to butt, then binding against cylinder. Idea 
is to have smallest possible opening and yet not enough to 
let working piston bind. 
TABLE Il: 2-CYCLE DIESEL, GAS ENGINES Amount of end clearance depends on temperature and typ¢ 
Diesels—Uncooled Pistons of service. But each ring’s temperature varies on same piston. 
So top ring of diesel piston is hotter and expands more than 
Min. end clearance bottom ring. 4 
Dismetet, ia. Compression oa” oe One ring manufacturer supplies diesel rings with 0.005-in. 
2 top Others a end clearance for each in. of cylinder diameter. A 10-in. 
aise” 006-008  .004-.006 .003 008 x Dia ring would then have 0.050-in. total end clearance. Same 
6 to 12 15/16 010-012 .008-.010 = .005 -008 x Dia firm supplies rings for pumps and compressors with 0.003-in. 
a icealh tala ee ee ae setae clearance per in. of diameter. So a 10-in. ring would have 
. . a 0.030-in. total end clearance. 
Diesels—Cooled Pistons : evhongs 
Sites 6 (005-006 003-004 0025 006 x Dia If sealing-type joint ring seals well, end clearance is not 
6 to 12 15/16 .009-.010  .007-.008  .0045 .006 x Dia important so long as ring does not butt. Enough clearance 
Over 12 15/16 AS A 006 2 Dis is given so there is no chance of ring ends butting. 
. * One engine manufacturer specifies ring end clearance of 
Gas Engines—Uncooled Pistons Pretest oF a J 
Below 6 ‘008 005 004 008 x Dia 0.008 in. per in. of cylinder diameter, while another specifies 
6 to 12 15/16 .012 .010 .006 .008 x Dia 0.005 for a similar engine. 
Over 12 15/16 — #18 snd 6 2 Dis If you must make your own rings, or if you file manufac- 
. . tured rings for end clearance, use data in tables given here. 
Gas Engines—Cooled Pistons id 4 ns ; fs ni 
Stee 6 007 005 0035 006 x Dia Side Clearance. Because ring moves in and out against 
6 to 12 15/16 011 .009 .0055 .006 x Dia uneven cylinder as piston travels, it must be free. In cylinders 
Over 12 15/16 013 011 -0065 -006 x Dia handling clean gases, such as steam or air, side clearance 
If angle joints in Tables II, III, multiply end clearances by 0.7 is much less. But in internal-combustion engines that burn 


Minimum side clearance, in. 
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fuels, which leave deposits, there is 
trouble if side clearance is not right. 
Carbon deposits in grooves prevent rings 
sealing combustion. When rings stick at 
smallest cylinder diameter, they are no 
better than a solid plug. 

If all rings have too little clearance, 
second ring sticks shortly after top one. 
Reason is that top ring lets hot gas by 
after it sticks. Before long, all rings 
will stick tightly. 

One important function of side clear- 
ance is to let cylinder pressure flow 
behind ring to force it against cylinder 
wall. Without this pressure on ring’s 
back, ring’s tension is not enough to 
hold ring against cylinder for proper 
sealing. 

Clearance Needed. One engine builder 
suggests a side clearance of 0.004 to 
0.012 in., depending on ring’s width and 
type of engine. Another engine maker 
recommends as much as 0.012 in. for 
a 0.5-in.-wide ring. On 4-cycle engines 
rings run cooler, side clearance is us- 
ually less than 2-cycle. Tables given 
here cover various kinds of machinery. 

Position of ring on piston is also im- 
portant. Here are one engine maker’s 
recommendations for a 4-cycle super- 


charged diesel, having 104-in. bore: 
Top-ring side clearance is 0.006 to 0.007 
in. Ring in second piston groove 0.005 
in. Next two rings down 0.003 in., and 
bottom ring only 0.002 in. clearance. 
That shows how higher temperature at 
piston’s top affects top rings. 

Back Clearance. Space in back of 
ring is least important. But make it 
more than enough to keep ring from 
touching the piston. Yet, if groove is too 
deep, piston ring land is weakened, may 
even break during heavy load. If it’s 
too little, carbon buildup may prevent 
ring floating. 

But back clearance can cause a major 
problem if side clearance is too small. 
In that case there is a wire-drawing 
effect between top side of ring and 
groove. This is caused by gas loading 
and unloading through narrow side 
clearance to larger space in back of 
ring with each stroke. 

A standard back clearance is 0.003 in. 
per in. of ring diameter. That would 
make total clearance of a 10-in.-diam- 
eter ring 0.030 in. 

Radial Thickness. Piston rings must 
be flexible enough to conform to slightly 
oval cylinder walls. To do that, rings 


When Ordering Rings... 


must have all dimensions of right pro- 
portion. 

Because most piston rings are ex- 
panded over piston when installing or 
removing rings, radial thickness must 
not be enough to distort or break ring. 
A “heavy” ring strains diametrically 
opposite the ring joint when expanding 
over piston. Heavy rings either deform 
or break. The greater the radial thick- 
ness, the more ring must be forced open 
to fit over piston. For heavy one-piece 
rings, use built-up type piston, so ring 
is placed directly into groove and fol- 
lower plate is clamped over ring. 

One reliable formula for rings up to 
15-in. diameter is to make radial or 
wall thickness about 0.035 in. times cyl- 
inder diameter. This makes a 10-in. 
diameter ring 0.350 in. wide across the 
wall. Above 15-in. diameter, rings are 
made 0.028 in. times diameter. 

Some manufacturers go as low as 
0.028 in. times diameter for rings under 
15-in. diameter; slightly less for rings 
over that size. 

Table of Radial Thickness on p 125 
shows SAE standard up to 8-in. dia. Di- 
mensions shown above 8-in. dia are 
recommended to ASME by ring firms. 


Use this quick trouble-shooters chart...then send ring manufacturer this information: 


Condition Suggested improvement 


Blowby (1) Sealing-type 


Bad ring or cylinder wear 
cast-iron rings (3) 


Ring scuffing 


High oil consumption 


ing suggestions given 


Stuck rings 
Broken rings 


Port chipping 


Acknowledgments 


rings (2) multiple-piece 


rings (3) tapered-face rings 


(1) Chromium-plated rings—or chromium- 
plated cylinder (2) combination bronze and 
tin or chemical-filled rings 


(1) Surface-treated rings (2) coated rings 
(3) bronze sealing-type rings 


(1) More drastic oil-control rings (2) ven- 
tilated inner (expander) ring (3) drill more 
holes for drainage and follow piston groov- 


(1) Larger side clearance (2) wedge-shaped 
rings (3) sealing-type rings 


(1) Larger end clearance (2) larger sde 
clearance (3) doweled rings if 2-cycle engine 


(1) Chamfered joint rings (2) doweled rings 
(3) double-locking rings 
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Information for manufacturer 

. Type of rings that are needed 

. Number of rings that are needed 

. Cylinder size at smallest diameter 

Width of each ring groove 

Depth of ring grooves 

Dowel diameter (if rings are to be notched for dowels) 

Make of machine that rings will be installed in 

Horsepower or size of machine 

Engine’s revolutions per mirute 

If diesel, whether 2- or 4-cycle 

. Number of cylinders 

Number of piston rings above wrist pin 

. Number of piston rings below wrist pin 

. Are rings for newly rebored cylinders? 

. If oil rings for drilled oil-return holes, are holes in or below groove? 
. Number of drilled grooves on piston 

. If machine has ring problem, give brief details of trouble, such as: 


(a) Top ring sticks. (b) Engine uses more oil than with last batch 


of rings (state type rings used before and type using now). (c) Rings 


above wrist pin keep breaking at ends, etc. 





In preparing this manual, published literature 
was freely consulted; in addition, for liberal use 
of technical data, POWER is indebted te the 
following manufacturers: A Leather 
Belting Assn; Anchor Packing Co; Belmont 
Packing & Rubber Co; A W Chesterton Co; 
Condenser Service & Engineering Co, Inc; 
Crane Packing Company; Darcoid Company; 
Darling Valve & Mfg Co; Double Seal Ring 
Company; France Packing Co; Garlock Packing 
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Co; Gatke Corp; L H Gilmer Co; Greene, 
Tweed & Co; Hollow Center Packing Co; Robt 
Holmes & Bros; E F Houghton & Co; Hunt- 
Spiller Mfg Co; Johns-Manville; Johnson Mfg 
Co; Koppers Co, Inc; Marlo Co, Inc; Mc- 
Quay-Norris Mfg Co; Murray Iron Works Co; 
National Carbon Co; Perfect Circle Co; Pilot 
Packing Co; Raybestos-Manhattan Inc; J] E 
Rhoads & Son; Safety Seal Piston Ring Co; 
Sealed Power Corp; Sims Pump Valve Co; 


Union Asbestos & Rubber Co; The United 
States Graphite Co; United States Rubber Com- 
pany; Van der Horst Corporation of America; 
Wilkening Mfg Company. 


POWER also thanks the following authors: 
Weor, by F P Bundy, T E Egan, R L Boyer; 
Late Trends In Piston Rings, by H G Braendel 
(paper p d at M poli Section of 
Society of Automotive Engineers.) 
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Here’s the place to unload your gripes to editors, manufacturers 


and fellow engineers 
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More on the Bonehead Family 


I SAT IN MY FAVORITE corner the other 
night about 11 o’clock having a night 
cap and dreaming of a boiler room 
completely outfitted by me ... on a com- 
Right in the middle of 
the final sale, I snapped out of it when 
a safety valve in a dark factory boiler 
room nearby popped and continued to 
blow. 


mission basis. 


The noise finally stopped, only 
to bust up my dreaming by a 


performance a few minutes later 


repeat 

So I 
joined the cop to locate the engineer. 

He finally arrived and introduced him- 
self as Jeremiah Bonehead. We all went 
in and found the water out of the glass 
from continued blowing of the safety 
valve. Then we learned that Jeremiah 
had shut off the oil burners at 4:55 pm 
with 100-lb pressure on the boiler. He 


waited for five minutes, closed the stop 
valve and went home. 

I explained patiently to him how to 
take a boiler off the line. Keep the water 
level high, and work the pressure down 
to about one fourth of the safety-valve 
setting before closing the stop valves. 
Next day I went back and got an order 
for handhole and manhole gaskets plus 
some “Don’t Toucn” tags for blow- 
down, stop, and feed valves. I told Jere- 
miah that it was also good practice to 
His cousin, 
Willy Bonehead, had just placed a large 
order for tags reading: “Empty Botcer, 
Do Nor Fire!” It would have been 
cheaper had he bought them before the 
janitor used the empty boiler for trash! 

STEVE SMITH 


tag empty furnace doors. 


Canton, Mass. 





Hot Tip on Oil Hazard 


In Refrigeration Q & A (p 116, April 
Power), Mr Welsh should have quali- 
fied his 
cover the presence of oil in the refrigera- 


statement on question 11 to 
tion system. 

If oil is present in an ammonia pipe, 
receiver, condenser or any other part of 
the system proper, there is just as much 
danger in cutting into it with an oxy- 
acetylene torch as there is in using a 
torch on any container used entirely for 
oil. This is true regardless of whether 
the system is open to atmosphere and 
ventilated. 

If oil is found on inner surfaces, it 
should all be 
applied. There are some nonflammable 
market that 
will remove or neutralize the oil. Such 
removal before flame cutting cannot be 


removed before flame is 


chemical solvents on the 


too strongly emphasized. 
OL Brace Seattle, Wash. 
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Regulitis? ... Bah! 


IN REPLY TO the article: Are You Guilty 
of Regulitis? (p 134 May Power) all 
I can say is Bah! I run a small diesel 
power plant for a factory that has con- 
stantly changing load conditions, and I 
change the regulator settings at least 
once a week. I also change governor 
settings in between about twice a week. 
Anything less than this and I'd never 
keep up with load changes. 

Maybe this isn’t the best practice in 
the world, but it so bad either. 
Despite what the article says, I’ve never 


isn’t 


caused wasted time, had erratic opera- 
. and I've been 
I bet 
a lot of other guys are in the same boat 
and are none the worse for it. 

P SuNDWELL St. Louis, Mo. 
What about it? How does the Regu- 
litis question look to you? Send your 
views and we'll air them.—Eb. 


tion or power outages . . 
doing it for a good many years. 
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There Oughta Be a Law 


Rererrinc To Marmaduke’s story (p 
144, April Power), all I can say is that 
such a situation is ridiculous. Do you 
mean to say that the U.S. government 
allows unlicensed men to operate power 
plants? 

In Canada each province has a chief 
inspector. Exams are set for aspiring 
engineers starting at 4th class and going 
up to Ist. By the time you pass your 
exams, plus the time and experience re- 
quired, there is no doubt of your ability 
to operate a plant safely and econom- 
ically. 

If an unlicensed man were put in 
charge of a plant such as Marmaduke 
describes, the Chief Inspector would 
have the power to shut down the plant 
at once until unlicensed man is removed. 


H C Dixon Vancouver, B. C. 


This story happened just as Marma- 
duke told it, and up in Canada. There 
are two provinces in Canada that have 
no license requirements. But we admit 
that Canadian 


existing requirements 


make American ones look sick.—Eb. 


Wrong-Way Doors? 


Tue May Arcuments (p 148) had a 
couple of safety items and a footnote 
saying: “We've not forgotten it.” And 
speaking of safety reminds me of this: 

A new factory had just gone up and 
I noticed that all the doors on the street 
level opened outward. Being nosey, I 
asked the contractor why most buildings 
had their doors open out while private 
homes usually have them open inward. 
He told me it was the law for public 
buildings so doors could be pushed out 
by rushing people in case of fire. 

Well maybe the law is right, but I 
still remember working the 4-12 shift 
night. There was a 
blizzard raging outside, and my relief 


one cold wintry 


arrived late. When he got there, snow 
had blocked the door 


couldn’t get in. 


and ice so he 

I climbed a ladder and threw a shovel 
to him from one of the windows, and 
the poor guy worked out there for half 
an hour before he got the door open. 
On top of that, his relief the next morn- 
ing worked twice as hard to get in. 

I've cursed my own storm doors more 
than once for the same reason. Maybe 
someone can figure out a workable 2- 
directional door to satisfy the law and 
the seasons. 

A Cannon Laurence Harbor, N. J. 
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Emergency Drive for Centrifugal Pump 


A WATER HOSE carelessly used knocked 
out our 50-hp motor driving a brine 
feed and distribution pump. There was 
no exact duplicate motor on hand to 
continue normal plant operations. We 
did have the right size and speed motor, 
but it was an older frame motor. Height 
from base to shaft center was 11% in. 
too high. 

Problem was to get this older motor 
hooked up in shortest possible time. 
There were many suggestions, but all 
proved costly and _ time-consuming. 
Photo shows how we hooked up motor 
until original unit could be rewound 
and returned. 


We bored a pair of pin-and-bushing- 


type shaft couplings to fit a floating 
shaft. We always carry these finished 
couplings for emergencies. The other 
pair was used from original drive as 
pump half of coupling did not have to 
be removed from pump. And the motor 
half fit the old motor shaft perfectly 

While millwrights assembled simple 
base, our machine shop did the ma- 
chine work. Electricians were removing 
burned-out and 
motor to new location. 


moving 
Assembled unit 
ran very smoothly although exact shaft 


motor spare 


alignment was not absolutely necessary. 

With 750 motors and drives, we won't 

forget this hookup if we need it again. 
U J Grant Rittman, Ohio 





Screw and Nut Gage Saves Time 


\ CONVENIENT GAGE for checking sizes 
of machine screws and nuts can be made 
as shown. Drill a large washer with two 
sets of tap drill-size holes. Tap one set 
afterward. Size is then marked opposite 
each tapped hole. Solder or braze a set 
of machine screws to the washer’s rim. 
Widen screw slots with a file to fit the 
washer’s rim thickness. Use set of holes 
opposite threaded holes as a tap drill- 
size gage. 

T Trau 


Here’s three gages in one. 
Catonsville, Md. 
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a 
/-in. vent 


IS THIS 
| oeaaging 
SOLUTION ? 


//-> 
Condensate we 
fonk.. 





AZPlugged with ice---- 





Is Gooseneck Best? 


A VENTED CONDENSATE-return tank rup- 
tured violently. We found the outside 
portions of the l-in. vent line plugged 
solid with ice. Freezing of condensation 
Pos- 


sible leaky steam traps built excessive 


and vapors caused this accident. 


pressure and caused tank to pull apart 
at the welded seams. 

To prevent another accident, I ran 
vent to floor inside of wall where it won’t 
freeze. Gooseneck on end seals vent 
with water, sketch. Can Power readers 
offer a better suggestion? Present hook- 
measure, but I'll 
keep it until I learn of a better one. 


A WALTER Clifton, N. J. 


up is an emergency 


Top of boiler--~ 


Emergency Pipe Jobs 


{ 34-1N. NIPPLE on the drain pipe of a 
2-in separator started to leak. 
It was rusted through so badly that the 
nipple twisted off when I tried to re- 
There time to shut 
down the plant to disconnect separétor 
from line. Also, there wasn’t 
between separator and 


steam 


move it. was not 
steam 
enough 
top of boiler, sketch. 

I made a quick temporary repair. 
First, | tapped the inside of broken nip- 
ple in separator connection with a 1-in. 


space 


pipe tap. Then I used a 34x1-in. street 
ell. This made connection to the old 
34-in. drain pipe, as shown. 

H A JAHNKE Milwaukee, Wis. 
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short cuts 


STEVE ELONKA, Associate Editor 





Original fieee~ is 
Floor Drain 


WHEN EVERY EFFORT to open the tile, 
leading from several of our basement 
floor drains to the sump, 
built a ditch (sketch) and covered it 
with °4-in.-thick open steel grating. 

A trench was dug with air hammers 
to an average depth of about 8 in. and 
width of about 16 in. Then we built 
forms and poured concrete, leaving an 
8-in.-inside width and a depth of 7 in. 
A 34-in. ledge runs 


failed, we 


at the deep end. 
along the top edges to support the floor- 
ing on a level with the floor. We find 
this better than the original floor drains. 


R KimMet Genoa, Wis. 


Elevotor belt 


Heoter 


Motor 
Louvers 
-- Coal buckets 


Exhaust 


~~ Trap 











No More Frozen Coal 


DuRING COLD WEATHER we used to have 
a lot of trouble with wet coal freezing 
in the elevator buckets. This caused 
plenty of delay in filling the bunkers, 
as the elevator had to be stopped quite 
often, and the buckets cleaned. 

This fall we installed a heater unix 
as in sketch. Results were so satisfac- 
tory that a similar unit is now being 
set up higher on the elevator casing. 
Coils for steam, steam-trap and electric 
fan did the trick. 
heated air across the slowly moving 
vertical belt to thaw’ out the coal. A 
few pounds of heating steam will do. 


Princeton, B. C. 


Fan blows enough 


Joun FARINA 
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Knocking in Ash Doors Easily 


We HAVE 


operating at 600 psi. 


three 75,000-lb-per-hr boilers 
They 
fuel and mill waste. Each boiler is fitted 
with a 3-cell, grateless dutch oven, which 
three weeks without 
cleaning a fire. We shut down 
boiler each week end in turn. 


can easily run 


one 


To protect ash doors during a run, 
we bricked up the opening flush with 
inside of wall, using scrap brick. A\l- 
though bricks were set as loosely as 
possible, slag and clinker fused them 
into a solid mass on inside. That made 
them very hard to pry out. We made 


burn hog: 


a ram, sketch, to break bricks through 
into the furnace. Ram did this with one- 
tenth the time and effort, and with fewer 
broken bricks than did previous method 
of barring them out. 

Our next step was to make a form. 
This was filled level with mixture of 
cement and clinkers and used in place 
of bricks. Although these are destroyed 
each time the fire is cleaned, they are 
less trouble and cheaper all around than 
brick. Now ash-door is no problem. 

E A SmitH 

New Westminster, B. C. 





We Made Magnetic Welding Locator 


We BUILD UP many small structures by 
welding together light rolled-steel sec- 
They must be fairly ac- 
right-angle corners 
where two separate pieces are welded 


tion pieces. 
curate, especially 


together. To hold two pieces together 
at right angles, both on bench and on 
partly assembled structures, we made 
magnetic welding locator, sketch. 

This does job without using mechan- 
ical clamps. Basis of locator is two 
powerful U-shaped permanent magnets, 
from old magnetos of industrial engines. 
Magnets are powerful and accurate for 
size. 

Frame to hold magnets is two cheek- 
plates cut from aluminum alloy plates. 
Shallow grooves, milled on inside faces, 
mate with magnet’s legs. Aluminum al- 
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More PRACTICAL IDEAS 


loy was chosen for cheek plates because 
of its nonmagnet properties and light 
weight. Cheek plates are held together 


with brass screws as shown. 

Corner of cheek plates at right-angle 
edges is cut away to leave space to ap 
ply welding electrode to inside corner 
for tack 


When joint in work has been welded, 


welds 


magnetic locator is removed by sliding 
it off the work. 
to remove the locator by pulling clear. 


FE 


It’s almost impossible 


Ritey London, Eng. 


Check Coal-Delivery Pipe 


I once HAD TROUBLE keeping steam 
pressure, even with stoker set at highest 


checking, I the feed 


was not delivering enough coal 


-peed. In found 
screw 
into the retort. Cause was badly 


worn 
screw. | replaced it with a new screw 
but still there was trouble keeping uy 
In checking, I saw that 
pipe badly 
I had failed to examine pipe 


steam pressure. 


coal-delivery was worn on 
inside 
when replacing the screw. 

\ new delivery pipe cleared up this 
trouble rhe old one was so badly worn 
the feed screw would bypass the coal. 
After this experience, when installing a 
new feed screw, I also install a new 
coal-delivery pipe, especially if pipe has 
been in use for a very long time. 


H A JAHNKE Vilwaukee, Wis. 


No More Plugged 
Control Piping 


We HAVE 
lation with an induced-draft fan speed 


a semi-outdoor boiler instal- 


control. Fan speed is varied by a hy- 
draulic coupling, working with a con 
troller to give a 2-in. water pressure 
drop across a damper at the inlet to the 
i-d fan. This damper is in turn actu- 
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Begins on page 128 
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for throttling Fi 
or C 9 ow, 


zlance of tlow through bypass 


Precooling Liquid Ammonia 


WHER! 


is 60 F or under, it’s economical to run 


Water for condensing ammonia 


water in series through a heat ex- 
changer, then to ammonia condensers, 
sketch 
Here's 
plant; ammonia at 150 psi condenses at 
84.4 F. With 56-F 
cal to precool to 61 F. We have 800-ton 


load. At .42-lbs ammonia per minute pet 


how it is hooked up in our 


water, it’s economi- 


ton. heat removed is 9080 Btu per min: 


at 200 Btu pet its 45.4 


rhis represents 5.6% increase in 


min per ton, 
tons. 
refrigeration capacity, or a decrease of 
97.5 hp at 1.7 hp per ton for this ca- 
pacity plant. 

will be amortized within 


a year for the above example. If liquid 


Investment 


lines are long and are routed through 
75 F and above, they should 
be insulated as shown here. 


M Evans Chicago, Ill. 


rooms at 





ated through another control to keep 
the furnace at a minus 0.2-in. pressure. 

We had trouble with flyash plugging 
the 


damper 


j-in. pipe to control diaphragm on 
downstream. 
boiler 


entering “4-1n. line on pressure changes. 


upstream and 


Plugging was caused by gases 
gas cooled below dew- 
Then 


resulting in a cement-like 


Being outdoors, 
and condensation formed. 
flyash stuck, 
formation plugging connections. 
had to be 
Besides, 


lines gave us sluggish 


point 


Connections rodded out 


frequently. plugged control 
fan operation, 
also hunting boiler-control. 

To correc t. l ing reased size ot con 
nections at from +4-in. to 2-in. 
pipe, sketch. I also drilled a 3 


hole in each cap at connections 


source, 
}2-in. 
Hole 
keeps air flowing into pipe and keeps 
it clear of flyash. The 2-in. connection 
is large enough so this small 3/32-in. 
hole does not affect control. Since drill- 
ing the holes, there’s been no plugging 
in connections. Boiler control has also 
improved so it works smoothly. 


C J Werpveritcu Clinton, lowa 


U-Tube Gage 


U-Tupr GAces can be made easy to read. 
First the glass U-tube from 
Then paint rear half of outside 
(Continued on page 132) 


remove 
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a standby for nature 





—ready to meet 
““low-water’’ conditions 


at the flip of a switch 


This new, ten-cell Foster Wheeler cooling 
tower was installed by a major southern 
power company for the sole purpose of 
meeting their cooling needs when the water 
level of the river drops too low. 





Sheathed with fire-proof asbestos board, 
this installation cools 50,000 gallons per 
minute from 114° to 91° F with a spray 
and evaporation loss of less than 2.5%. 


For power generation, oil refining or 
chemical production—year-round or inter- 
mittent operation—there’'s a Foster Wheeler 
cooling tower to meet your particular 
requirements. Each tower is engineered and 
constructed to give you maximum 
performance at minimum cost. 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 
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More PRACTICAL IDEAS 


surface with white enamel, as shown. 
Liquid column will be easy to read, es- 
pecially where mercury is used. 


When the U-tube, 
scotch or masking tape on 


painting place 
front half. 
Remove tape after enamel is dry. This 
keeps the 


T Tran 


straight 


Catonsville, Md 


front neat, lines 


"What Stopped 
All Our Pumps?’ 


IN OUR WATERWORKS SYSTEM we have 
three vertical motors on turbine pumps 
in a pump house built over a storage 
reservoir. On a cold day last month all 
pumps stopped. We had no water. 
Investigation showed that all thermal 
overload relays had operated. This was 
a puzzle until the pumper said he turned 
the gas heaters on full because it was 
cold and he wanted nothing to freeze. 
Later when the weather was warmer, 
the pump house got so hot that the re- 
lays operated. We have not had this 
trouble since then. Now we keep the 
gas down and the inside temperature of 
pump house at a reasonable figure. 


E A Roperts Hobbs, N. M. 


Handy Valve Lock 


Ar times you have to lock valves. But 
they are not usually equipy d for this 
Here’s what I do 

Get an ordinary can large enough to 
valve body and depth to take 
valve at open piston, sketch. Cut slots 
in can to slip snugly over pipe. Next 
near bottom. Attach 
short pieces of chain to eyebolts to reach 


purpose. 


cover 


place eyebolts 


across can. Place can over valve, pull 
chain into place and lock. 


D J Parmer Quincy, Fla. 
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Nice Hobby for Engineers 


THIS LITTLE STEAM ENGINE actually runs. 
Earl Andersen of Salem, Ore. has built 
five of these babies as a hobby. The 
cylinder is a .22-caliber shell pressed 
into a steel block. Engine stands 11% in. 


high and weighs 1% oz. When running 
it sounds like a large fly. What’s it 
mounted on? You guessed it—a dime. 
At present, no tests have been run to 
determine engine’s horsepower rating. 











Injection Nozzle Remover 


We Triep all the tricks we could think 
of, but the diesel injector would not 
So we tried two hydraulic tie 
rod jacks that came with the engines. 
Reason these jacks work so well is that 
an even pressure can be applied to both 
sides of I-beam. That allows nozzle to 


move. 


PLANT OPERATION AND MAINTENANCE SECTION 


come up straight and not bind on the 
sides of the chamber in cylinder head. 
I don’t believe the nozzle could have 
been removed without this jack. 
We applied about 14-ton pressure on 
each side of I-beam to get injector out. 
C GILuespie Ellendale, N. D. 
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PLANT PROBLEMS ... put your know-how to work 





Why Does Oil-Burner Pressure Fall Off? 


HERE ARE THE FACTS: We burn No. 6 oil in a 3500-lb-per-hr A- 
type watertube boiler. Burners are mechanical-atomizing type. Load 
varies a great deal during the day. 

Recently we’ve been bothered by excessive smoke coming from 
our stack. Burners are hand controlled and we have some trouble 
keeping the fires and load balanced. 

Oil-return line at boiler is fitted with a '4-in. pop valve. Similar 
pop valves are on oil-pump discharge. All these valves relieve excess 
pressure in burner supply line. 

When oil is hot it appears to heat valve spring, changing the ten- 
sion and allowing return-line valve to open at too low a pressure. 
So pressure in burner line varies. 

Is this variation the cause of smoke? Can heat from oil change 
spring tension? What's best and simplest way of stopping smoke 
in our plant?—HP, April Power 


Here Are the Answers 





NEAT INSTALLATION has oil meter, pressure gage and thermometer grouped for easy 
reading by perator. With right layout 


boiler 


you get better firing, less smoke 


WA os 


REMOVE burners for cleaning at regular 


CATCH oil drips in metal pan mounted 


intervals Then combustion is better below the burner. Keep the pan clean 
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GOOD PRACTICE in burner installations 
is shown in photos. Oil meter, pressure 


“gage, thermometer and return line to 


tank are essential for efficient, smoke- 
free combustion. Keep your burners 
clean at all times. 
Ira C Kane New York, N.Y. 
DIRTY RELIEF VALVES may stick shut, 
allowing oil pressure to rise without a 
proportionate increase in air supply. 
This gives excess smoke. Take all re- 
lief valves apart and clean thoroughly. 
Put back in and check 
operation. 


line system 

Oil temperature doesn’t change pop- 
valve spring tension. Oil viscosity is 
lower at higher temperatures. 

Fit oil heater with thermostat to main- 
tain a fixed oil temperature at burner. 
Consult burner manufacturer for right 
temperature. Adjust burner relief valve 
to give right pressure after oil is up to 
temperature. If still smokes, 
adjust primary and secondary air sup- 
ply for good combustion. 

Georce H Hitt Sunbury, Pa. 


burner 


LOOK FOR dirty oil strainer, sludge in 
oil tank or gate valve in suction line 
partly closed. If there’s not enough oil 
reaching pump, pressure will be low. 
Check your boiler room to see that there 
are enough fresh-air openings to permit 
easy, steady flow to boiler furnace. 


Ar KELLING Parma, Ohio 


SET POP VALVE at fuel-oil pump to open 
at a pressure less than that of pop valve 
beyond Then cold oil will be 
returned to tank during periods of high 
pressure in the system. Setting like this 
stabilizes pressure, gives good atomiza- 
tion without smoke. 
A Ropricuez ULtoa Polanco, Mex. 


burner. 


SMALL PUMP, worn relief valve, or lines 
that aren’t right size for job can cause 
low oil pressure. Too much oil at low 
loads, or pressure or tem- 
perature can cause smoke. Steam-atom- 
izing burners are better for ]/P’s load. 
Metvin Evans Chicago, Ill. 


wrong oil 


LIGHT LOADS, when burners are turned 
down, cause pressure and temperature 
build-up. 
pressure. HP will get good results if his 


Pop valves relieve excess 
pop valves are set to open 25% above 
needed burner pressure. Lower setting 
causes pop valve to open too often. 


A BELTON Montreal, Can. 
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help the other guy cure his headaches 
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HAND CONTROL of 


smoke. 


burners 
Even when boiler has a fixed 
load you need close supervision of hand 
control to prevent smoke. 


causes 


Sketch shows typical piping for ro- 


tary-cup-type burners for small water- 


tube boilers. Solenoid valve just ahead 


of burner is interconnected with safety 


switches that shut off burner when flame 
fails or water level is too low. 

HP’s best solution is automatic com- 
bustion-control equipment. Oil tempera- 
ture does not cause pop valve to open 
at lower pressures. Spring may be set 
his system. 


Detroit, Mich. 


too low for 


GF 


CONNELI 





WE USE a hand-operated valve in return 
line from burner. When we cut fires we 
crack this valve just enough to main- 
tain needed pressure in burner header. 
We have pressure gages ahead of and 
after our fuel-oil heaters and strainers. 
With these it’s easy to make a quick 
check on heater or strainer cleanliness. 

Be sure to keep the same size tips in 
all burners of a boiler. Then you know 


how cutting out one or more burners 
affects capacity. Run with burner valves 
wide open and control firing with pump 
governor or by cutting out a fire as 
needed 

K W Luman 


Parkersburg, W.Va. 


DIRTY OIL HEATERS or 


static controls can give plenty of smoke 


faulty thermo- 
trouble. Renew burner tips when they 
Worn and pitted 
slots make clean, efficient burning of oil 
difficult. 

HP will get better combustion if he 
seals all leaks in boiler setting. He'll 
then have complete control of air enter- 
ing furnace. Keep fans clean (if used). 
Check to see that gas flow through fur- 
nace and 


show signs of wear. 


passes breeching isn’t ob- 


structed. Be sure baffles are in good 
condition. 

Regulate steam-driven 
pump with a governor, using relief valve 
only for safety. HP may find that steam- 
atomizing burners are better for his load 
conditions, 

4 Cannon Laurence Harbor, N. J. 


pressure of 
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VISCOSITY CHANGE causes fall in oil 
pressure. There is large fall in No. 6 
oil viscosity when the oil is heated. 
With constant-volume-type pump more 
pressure is needed to move cold oil than 
hot thin oil. 

HP’s relief valve won't keep line pres- 
sure at valve popping point under all 
loads. When oil is viscous and a large 
quantity is passing through valve, line 
pressure will be greater than popping 
pressure because there’s a pressure loss 
through valve. 

Install a temperature regulator on oil 
heater. Set at temperature recommended 
by burner manufacturer. With oil at 
right temperature adjust relief valves to 
keep line pressure at needed value. Me- 
chanical burners, run below design 
pressure, don’t atomize correctly and 
smoke results. 

ArtHur Hout Miami, Fla. 
SMOKE DETECTOR using a photoelectric 
cell in stack to control stack damper 
will stop smoke. It takes care of small 
load changes. Burners will still have to 
be adjusted by hand when there’s a large 
change of load. To prevent getting in 
trouble with local smoke authorities a 
smoke alarm is an excellent investment. 

Try replacing relief-valve springs 
with new ones. Be sure they are the 
right size and have correct rating for 
your valves. 

F C Betsak 
Energy Control Corp, Philadelphia, Pa. 


TYLER HICKS, Associate Editor 


PCP®-VALVE TROUBLE is smcke cause. 
The fact that it opens shows system oil 
pressure is too high or valve setting too 
low. You can’t exert good control over 
oil entering furnace when large quan 
tities are bypassed to tank. 

Be sure relief valves are designed for 
See that valve 
temperature 


No. 6 oil. not for steam. 


pressure and rating are 
high enough for the hot oil you’re han- 
dling. 

Stop smoke by heating oil to within 
10 to 15 F of flash point. Temperature 
At 230 F our No. 6 oil 

smoke—at 225 F it 
smokes badly. Keep oil strainers clean. 


is important. 
burns without 
This prevents sediment from reaching 
and clogging relief-valve seats. Check 
with that 
you're using right oil and temperature 


burner manufacturer to see 


for the burner. 

HP will find that low-priced auto- 
matic controls for small 
Air flow 
follows steam flow and fuel flow rate is 
automatically adjusted to follow air 
flow. There’s less danger of excess air 


combustion 


boilers are really worthwhile. 


or excess fuel reaching furnace. 
Heavy black 


get enough 


furnace 
air. Brown 
often means combustion is good. Dense 


smoke means 


doesn’t haze 
white smoke means excess air. 
L W Frrzpatrick 
Jefferson City, Mo. 


KEEP OIL PRESSURE between 150 and 250 
psi, temperature between 185 and 225 
F for usual No. 6 oil. Change fuel and 
air settings at same time when boiler 
load goes up or down. 

L Haccarp Cincinnati, Ohio 


OIL-PRESSURE fluctuations change flame 
size, can cause smoke. Keep oil pres- 
sure as constant as possible. Here are 
points to watch in burner operation and 
maintenance: 

(1) Replace worn tips as soon as 
you find them. (2) Knock off carbon 
buildups on burner tip before they spoil 
atomization. 

(3) Make sure air flow is regulated 
at same time oil flow is on hand-con- 
trolled burners. (4) Don’t 
burners. (5) out-of-service 
burners from furnace. This stops noz- 
zle carbonization. 

(6) See that fuel-oil pamp has a 
fairly constant discharge pressure. (7) 


overload 
Remove 


Keep oil strainers clean. 
R P Marcue Bloomfield, N. J. 
(Continued on page 136) 
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More PLANT PROBLEMS 


WRONG BURNERS are HP’s 
plant. With highly variable load steam- 
atomizing burners are better. They have 


used in 


wide capacity range without need for 
changing tip or gun assembly. Not as 
high oil and 


pressure range is only from 2 to 125 psi. 


temperature is needed 
Pop-valve spring tension does change 


with temperature. But  carbon-steel 
springs are good for temperatures to 


00 F. Fuel-oil 


goes above 225 F. 


temperature seldom 
So HP can forget 
tension change. 
Improper atomization and poor con 


Begins on page 134 





trol of fuel supply cause smoke. Cut 
smoke with automatic controllers that 
regulate fuel and air delivered to boiler 
and keep furnace draft at right value. 
Master controller on outlet steam header 
would probably be best. 

\ J Breucermans New York, N.Y. 


COLD SETTING with heavy load is bound 
to smoke. Keep fire low until brick- 
work or setting becomes hot enough for 
proper combustion. Insufficient air and 
draft also cause smoke. 

HP’s trouble is common, especially if 


operator doesn’t have a sharp eye. It 
looks to me as though his boiler smokes 
under heavy load when air flow hasn’t 
been adjusted with oil flow. Or he gets 
smoke when lighting off a high fire 
after a temporary shutdown. 

J R Hines’ Goose Bay, Labrador 


Other readers who submitted good an- 

swers, which couldn’t be published be- 

cause there wasn’t enough space, are: 
E A McGratu Chicago, Ill. 
C A WILkKeEs Oaklyn, N. J. 
FrED TRONSEN Milwaukee, Wis. 





Why Does Our Pump Become Snowbound? 


HERE ARE THE FACTS: We salvage chips of dry ice in our plant 
by liquefying them in a hot-water jacketed tank. Motor-driven pump 
takes suction from bottom of tank and discharges into a horizontal, 
insulated storage tank. See sketch, p 136, April Power 
Carbon-dioxide vapor formed in storage tank vents to liquefier 


through overhead line. 


After we run pump about 5 min, suction 


line and cylinder become plugged with dry ice. 


Why does dry ice form in suction? How can we prevent it? Can 
we run pump continuously without ice and vapor?—TF, April Power 


Are the Answers 


Here 





PHASE DIAGRAM for CO, will help 7F 
understand his system better. As you 
can see, lowering the temperature below 
-69.9 F, the point, produces 
either a vapor or solid, depending on 
Between the triple 
and critical points we have a vapor, 


triple 


pressure in system. 
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liquid or solid, depending on pressure. 
If TF connects pressure gages and 
thermometers to pump suction line at 
liquefier and pump, he can see what 
state he should have at these points. 
Also, he might find why ice forms. 


K R Lanp New York, N.Y. 
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CENTRIFUGAL PUMP may be better for 
TF’s system than the reciprocating unit 
he now Properly selected cen- 
trifugal won’t reduce suction pressure 
to point where liquid flashes into vapor. 
Real cause of trouble is drop in tem- 
perature and pressure of the CO,. Any 
means 7F uses to keep temperature and 
pressure up should help stop the frost. 
C W Parks Overlea, Md. 


uses. 


MOVE PUMP closer to liquefier so pres- 
sure drop between tank and pump is 
less. Check pipe size; it may be too 
small. If it is, increase one or more 
sizes. Automatic start and stop of pump 
by liquid level in tank may also help 
stop snow formation in pump suction. 
Set control so there’s always enough 
head on pump suction to prevent flash- 
ing in the pipe. 


A J Brevcermans New York, N.Y. 


POOR CIRCULATION of hot water in 
jacketed liquefier may not allow tem- 
perature of dry ice to rise high enough 
to cause melting. Hot water or steam 
jacket around pump suction may stop 
snow formation there. Also, since the 
hot water is cooled in liquefier, it might 
be better to feed water at top, drain 
it from the bottom. This will increase 
circulation in the jacket. 


H W Concpon 


fuburn, Mass. 


TROUBLE will go on as long as TF does 
not check his entire system for under- 
size pipes, lack of insulation or a heat 
source near suction line. If this prob- 
lem is serious, he should have a consult- 
ing engineer make a complete analysis 
of the system. 
T L Cooney New York, N. Y. 
(Continued on page 138) 
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LEADING MANUFACTURERS 
HAVE HELPED JOB PROVE 
SUN TRANSFORMER OILS 


Over the years, leading manufacturers of 
transformers have helped us “Job Prove”’ 
Sun Transformer Oils. They have found, 
through continuous use, that these Sun oils 
have the excellent heat-transfer character- 
istics needed to meet the requirements of 
today’s transformers. In addition, they are 
highly stable and resistant to oxidation, 
completely dependable in protecting 
equipment and reducing maintenance and 
replacement. 

Sun has had broad experience in the 
electrical industry. We have for many years 
specialized in formulating and supplying 
oils for cables, transformers and capaci- 
tors. Our knowledge of the industry’s 
requirements, coupled with extensive 
research, development and refining facili- 
ties, enables us to offer products to satisfy 
the most rigid electrical requirements. 


Let us tell you more about Sun Trans- 
former Oils. Fill in the attached coupon. 
We'll be glad to help you solve your specific 
problem and recommend the proper Sun 
oil for your needs. 


SUN OIL COMPANY, Dept. P-7 
Philadelphia 3, Pa. 


| would like to have more information about Sun 
Transformer Oils. 


Name 


Title 








Company 





Street 








--------------------5 


SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 
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| ‘Yopor pressure at pumping temp 
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FIVE STEPS for curing this problem are: 
(1) Make suction head as large as pos- 
sible. (2) 


losses as low as possible. (3) Insulate 


Keep suction-line friction 


suction line. (4) Vent system. (5) Chill 
pump casing with ice if there is too 
much flashing. 

Increase suction head by raising jack- 
eted liquefier or lowering motor-driven 
pump. This reduces flashing of liquid 
in pump suction. Flashing binds pump 


and pipe, preventing flow into pump. 


SEPARATE DRY ICE from liquid hy sup- 
porting ice on a fine screen. Then only 
liquid can be drawn into pump suction. 
Use a level control to maintain a fixed 
level in bottom of liquefier 

Vilwaukee, Wis. 


Frep TRONSEN 





1 How About Using 
Chemical Cleaning? 


Seale in our watertube boilers 
and our heat exchangers gives 
us a flock of troubles. Friends 
of mine suggest using acid clean- 
ing to cut work, cost. 

I've never used acid to clean 


heat-transfer surfaces and I°d 
like to know how Power readers 
handle acid in their plants. 
What acids are good for clean- 
Is heat generated by the 
What 


best for power-plant equipment? 


ing? 
reaction? inhibitors are 

Is there any danger to plant 
personnel when using acid clean- 
ing? 
cleaning 


What's best procedure in 


boilers and heat ex- 


changers? Are any testing de- 
Will this method 


number of men needed 


vices needed? 
reduce 
for scale removal ?—RP 


YOUR NEW PROBLEMS 


lo prevent flashing, suction head must 
be great enough to overcome pipe fric- 
tion losses, compensate for heat gains in 
the pipe and for vapor pressure of the 
liquid. 

Run suction line from liquefier to 
pump in a straight line with as few fit- 
tings as possible. Keep line short and 
use a gate instead of a globe valve. To 
play safe, insulate suction line to pre- 
vent large heat pickup. 

Run vapor equalizer to pump suction 


RAISE LIQUEFIER so head of liquid on 
pump suction is greater. Or raise lique- 
fier so it is higher than storage tank. 
Then liquid CO, will flow to tank by 
gravity, and there’s no need for a pump. 
G F Connewt Detroit, Mich. 





? How Can You Spot 
Oily Condensate? 

Our 3500-lb-per-hr boiler runs 
at 80 psi. 


15 coil-type heaters. 


It supplies steam to 


These heaters are submerged 
in lubricating oil, which we 
process in our plant. Each coil 
has a separate steam trap that 
discharges to a gravity-type re- 
turn line. 

Every now and then a coil 
springs a leak, allowing oil to 
enter. This oil returns with the 
condensate to boiler. 

We've 


Power readers have ever solved 


been wondering if 
a problem like this. How can we 
detect oil in condensate from the 
coils? Is there any device that 
will separate this oil from the 
condensate? What we need are 
good piping hookups to cure this 
trouble.—HF 





Will you help readers who sent us problems? Extra pay for photo or sketches. 
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Fit vent to 
Curves above show effect 
of friction loss in suction pipe. With 
high friction loss, pressure drop between 
liquefier and pump may be large enough 
pump 
Liberally-sized pipes with few fittings 
friction loss to the 


as shown in sketch above. 
atmosphere. 


to permit flashing in suction. 
and bends reduce 


point where flashing is not possible 
under ordinary running conditions. 
J D Constanct 


Clifiside Park, N. J. 


MELT CHIPS with steam instead of hot 
water. Steam will give faster melting 
and is easy to control. Snowbound line 
vapor instead of liquid 
Insulate 


is caused by 
passing through CO, system. 
all lines carefully. 
L Fitzpatrick Jefferson City, Mo. 
PRESSURE GAGES on liquefier and pump 
suction will permit 7F to check loss be- 
tween the units. If it is too large, in- 
pump 
suction line, close to or in liquefier, is 


crease pipe size. Strainer in 
also useful. It catches solid particles 
that may be carried by liquid. 


J 1 Lacey Niagara Falls, N.Y. 


PRESSURE LOSS at valve in liquid line 
or in pump valves may cause the trouble. 
Check valves for restrictions. Also look 
for scale or other obstructions in suc- 
tion pipe that decrease its diameter. 
All these conditions can lead to flash- 
ing at pump suction. 

OL Bract Seattle, Wash. 
VENT PUMP to liquefier ice compart- 
ment. Pressure in the two units will 
equalize, and head of liquid will pro- 
duce flow to pump. 

\ Ropricuez Uttoa Polanco, Mex. 


Other readers who answered this ques- 

tion are as follows. Sorry there wasn’t 

enough space to publish their letters: 
\ M PaLMer Brooklyn, N.Y. 
ArTHUR Hott Miami, Fla. 
MELVIN Evans Chicago, Ill. 
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FROM OUR FILE OF HEAT INSULATION 
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COMPANY: 


;ce Company: 
Public Servl oo 


Weleetka Power 


Weleetka, Oklahoma . 


INSTALLATION: 


| ~ , Ww + er 
Babcock g Wilcox wa 
' r — gas 
wall poile! : 


or coal-fired -- 
output 330, 
OPERATING TEMPERATURE: 


r 


700 lbs. 


5 _- steam pres 
835° F. 


REMARKS: 


Outdoor location Fr 
efficient insulation. os 
Insulation on breechins 
must be weatherproo? 


JOBS 


sure 


requires 


Outdoor boiler suspended in air 
cuts installation costs 


Complete Insulation 
Contract Service 
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sfactory insulation contré wn 

we nen a bid on a set aye 
+ var aoe There are other fac 

won ten into a propo 

y determine 

,ement will 


mye tisfactory- They 1n- 


be entirely $4 
clude: AE 
5 5 ty 
. cial responsibilt : 
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vents. 
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s " 
‘ n for q 
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. 4 for prompt settlement 
fied complaints. 
bility — experience, 
and research staff to 
rk in accordance 


re 


sources to co 


2. Technical a 
plus technical 
complete the wo 
with best practices. 

ver resources 
: ee, ae workmen 7 to 
ae any contract efhciently- . 
ne ficiency ability to handle al 
pot “ things like accounting, = 
pono i insurance, and work- 
pro " 


men’s compensation. 


trained 


You get all these with an 
Armstrong Contract 
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By suspending this boiler in air, the Public Service Com- 
pany of Oklahoma, greatly reduced the cost of founda- 
tion footings, saved appreciably on construction costs. 
The suspension method also relieved the problems 
caused by expansion and contraction of boiler sidewalls. 


This photo shows part of the supporting steelwork, as 
well as the breeching (left), and the spring loaded hang- 
ers that carry the main steam header. 

To boost efficiency and cut operating costs, all major 
elements of this outdoor boiler were insulated by Arm- 
strong’s contracting organization. A 2” layer of Hy- 
Temp block was used on the boiler front wall, while the 
furnace front wall was insulated with 4” of Hy-Temp 
block. Insulation of both walls is covered with a metal 
casing bolted to the boiler proper. The breeching was 

insulated with 21/2” of 85% Magnesia block and weath- 
erproofed with Armstrong’s Insulmastic. 

When you contract with Armstrong for heat insulation 
work, sound engineering, quality materials, and skilled 
application assure you of a thoroughly professional job. 
The next time you're in the market for insulation, why 
not get in touch with this dependable organization. Just 
call the Armstrong office nearest you or write di- 
rectly to Armstrong Cork Company, 7007 Maple 
Avenue, Lancaster, Pennsylvania, 


ARMSTRONG’S 
INDUSTRIAL INSULATIONS 
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PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 





















































BURNS WITH CARBON 


























BURNS WITH HYDROGEN 
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BURNS WITH METHANE 


Then for ! pound of if nygen fo burr 


combustible 


BURNS WITH FUEL OIL 


carbon 


Burning Carbon 
And Hydrogen Together 


& We HAVE TALKED about burning pure 
carbon and pure hydrogen, each sep- 
arately. What if the two are combined 
in one fuel? For a starter, remember 
these points: 

1. In combustion equations the gas 
molecules for hydrogen, oxygen and 
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nitrogen are written this way: H,, O,, 
N.. Reason: In each case the molecule 
has 2 atoms. 

2. By volume, air is 21% O., and 79% 
N,. 

3. Oxygen that burns with carbon 
produces an equal volume of CO.. 
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4. Oxygen that burns with hydrogen 
forms water (H,O), which condenses, 
and sc does not show up in volumetric 
analysis. 

5. In combustion equations gas vol- 
umes are proportional to number of 
molecules of the gases concerned. 


FOUR CASES . 


Now turn to the first sketch showing 
100 cu ft of air used (without excess) 
to burn carbon. The 21 cu ft of oxygen 
turn to 21 cu ft of carbon dioxide. Total 
flue gas is 100 cu ft, so CO, is 21%. 

Next burn hydrogen in the same way. 
All the disappears to form 
water. The flue gas is 100% nitrogen. 

Then take methane, CH,, the princi- 
pal constituent of natural gas. 


oxygen 


Com- 

bustion equation is: 
CH, + 20. CO, 
1 vol + 2 vol 


2H.0 
1 vol T no vol 


Just for experience, check the atom 
balance to make sure no atoms are lost 
or gained in going from left side of 
equal sign to right side. You will find 
1 carbon atom, 4 hydrogen and 4 oxygen 
on each side. 

In this equation, note that the volume 
of CO, produced is half the Solume of 
oxygen consumed. So flue gas contains 
10% cu ft CO, and 79 cu ft nitrogen. 
Total flue gas is 89% cu ft, so CO, is 
11.7%. This, then, is the highest CO, 
possible when burning methane. 

The fourth sketch shows a typical fuel 
oil burned without excess airs The com- 
bustible is assumed to be one-eighth hy- 
drogen (by weight). The rest is carbon. 
Final result is 16% CO, in flue gas. 

When you study the arithmetic below 
the sketch, remember that it takes 8 Ib 
of oxygen to burn 1] lb of hydrogen 
also that it takes 8/3 lb of oxygen to 
burn 1 Ib of carbon. 

So it takes 1 
14 Ib of hydrogen, and 2.33 lb oxygen 
to burn 7% |b of carbon. 

From this we figure that 30% of the 
oxygen supplied to burn this oil com- 
bines with hydrogen and disappears as 
water. 30°% of 21 cu ft is 6 cu ft. 

I hope this is clear; this fuel-oil com- 
putation is a little hard to follow. 


Ib of oxygen to burn 
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THE most carefully calculated installation of steam- 
heated processing equipment will fail to deliver full 
output if the steam traps do not have adequate conden- 
sate and air handling capacity. When this happens an 
important part of the capital investment in plant and 
equipment is wasted. 

After you have figured the amount of steam that will 
be condensed, you need data on: 


Condensate Capacity—not theoretical, not estimated, 
not cold water, but actual test findings with traps dis- 
charging condensate at steam temperature. 


Trap ap er Safety Factors, or ratio between 


continuous discharge capacity and actual amount of 
condensate to be handled. These may run from a low 
of 2 to 1 or as high as 8 to 1. Armstrong data tells you 
just what safety factor to use to obtain adequate air 
venting capacity and maximum heat transfer. 


Armstrong trap data helps you get traps “big 
enough”’ for the job, but not too big; assures you maxi- 
mum operating efficiency; eliminates corrections after 
installation. For traps and trapping assistance call your 
local Armstrong Representative, or write: 


ARMSTRONG MACHINE WORKS 
812 Maple Street, Three Rivers, Michigan 


SEND FOR the new 44-page 
Steam Trap Book—including 14 pages of data 
on how to size Traps for nearly every type of 
equipment. Free on request—no obligation. 
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“Everyone was in a frenzy, yelling, roll- 
ing out hose, and trying to open valves.’ 


Left Valves Are Not Right 


& “Loss or $3,600,000 from forgotten 
repairs,” says one 
story in the Factory Mutual 
Record. Still “$200,000 


loss when maintenance man forgot to re- 


closed valves after 
current 
another says, 
open valve after replacing a sprinkler 


“$9 000.000 loss when valve was 


head.” 
closed after dry pipe tripped because of 
But why go 


air leakage,” says a third 


on? They are all the same 


full of 
month, that 


Insurance magazines are so 


these stories, month after 
they get monotonous. Tragic part is that 
these plants are completely equipped 
with sprinkler systems, but some donkey 
system use- 


closes a valve, making the 


less. And no warning is posted. 

With an 
zines, | dropped into Marmaduke Sur- 
faceblow’s office O’Houlihan’s 
Machine Shop & Engine Works. The 


old consulting engineer was busy look- 


armful of insurance maga- 


above 


ing at blueprints of a steam-engine 
foundation. 
“BILGEWATER ON 
roared when I showed them to him. “I'll 
tell you about a fire that had all these 


topped.” He settled back into his swivel 


THOSE STORIES,” he 


chair, propped his feet up on his roll- 
top and puffed away at his cigar butt. 
“Back in 1930, I was chief engineer 
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on the grain carrier SS Susan Bower,” 
he bellowed. “On my first trip we tied 
up at a large grain-elevator and coal- 
loading dock on an island in one of the 
Great Lakes. Soon as we tied up and 
started loading, I ran into my old ship- 
mate, Joe Bongiarno, from Ottawa. Joe 
had the day shift in the mill’s power- 
house. 

“That evening after work the two of 
us headed for the mainland to celebrate 
old times. 
The 


were 


And it’s just as well we did. 
and 

But precautions 
had been taken to prevent explosions 
and fire. The place had signal bells, 
smoke alarms and all kinds of safety 
gadgets. 

“Everyone in the mill was strictly for- 
bidden to smoke. Penalty was being 
fired on the spot. And that meant mov- 
ing out of their company house and off 
the island. 

“The power plant had six coal-burn- 
ing hrt boilers. Also, two small de 
engines for lighting. A flywheei rope- 
drive ran the mill through a large 600- 
hp tandem compound engine. There was 
writer's fire pump run on 100-psi steam. 
The pump’s 6-in. fire line ran from 
a 1000-gpm reciprocating steam under- 


grain elevator storage bins 


made of wood. 
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plant to mill, with various branches 
taking off. That included repair shops, 
shed house. All 
had And the 
plant had orders to keep 150 psi on the 
Whenever it 


low-pressure 


and station 


2-inch 


freight 
branches valves. 
continuously. 
that, a 
alarm warned the power plant in a 


fire lines 
dropped below 
hurry. So far, so good. 

“This fire line had built in 
First zone was the grain eleva- 


been 
zones, 
tor. But the piping ran through the 
freight shed without hose outlets. My 
friend pointed that out to the super, so 
outlets were put in. But the job wasn’t 
according to Hoyle—not by a long shot. 
“For one thing, the purchasing agent 
on the mainland discovered that he had 
a large batch of left-handed valves in 
stock. These were shipped to the island. 
The pipe fitter cursed those valves, and 
so did the super. But what could they 
do? Don’t forget this was in the hun- 
gry 30s. So no one dared open his yap 
about those valves. The super did warn 
the truckers and foremen about the 
valves being left-handed. That was 
after they were installed. But that’s the 
last anyone ever heard about them. 
“There were no fire drills organized 
(Continued on page 198) 
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a M scale, magnified fifty times, can 
look like the jig-saw puzzle it often represents 
to plant engineers when it begins to affect boiler oper- 
ation. Quick solution for this and any other scaling 
or corrosion problem is The Nalco System for your 
plant. High quality water treating chemicals, plus 
expert field and laboratory surveillance assure contin- 
uously successful results—now, and in the years to 
come, as long time Nalco customers will affirm. Write 


for your Nalco Water Treatment Survey today. 


NEW DATA ON SCALE 
IN HIGH PRESSURE 
BOILERS 


Reprints of “Experimental Studies of 
Boiler Scale at 2,500 p.s.i.," a paper pre- 
sented at the 1950 Water Conference of 
oF Gagincer’ s Society of Western Penn- 
, are available free upon request 
t Nalco. Article includes numerous 
photos of scale formations on test boiler 
tubes, and charts showing results of 
various water treatment methods. 





NATIONAL ALUMINATE CORPORATION 


6222 W. 66th Place * 


Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


—— io oe ow 


LZLE 





SYSTEM .. . Serving Industry through Practical Applied Science 


JULY 1952 


143 





PON All these — 


Valve combinations 


assembled with 


Fig. 106-A 
Renewable ae, 
Composition — ’ 
Disc : 
BRONZE _ 
GLOBE $ (= 
VALVE aR ; Gana er 
150 Ibs. Steam BPs) 
300 Ibs. O.W.G. & - | 
ie | Starting with the standard 
| 1 < iY? Fig. 106-A Renewable Composi- 
8 tion Disc Bronze Globe, a wide vari- 
ety of valves can be made up by inter- 
| changing 4 bodies and a handful of parts. 
| : Trimming fits Globe or Angle body, 


screwed or flanged 





ATT 


Th | 
Te, 


FOR CLOSE CONTROL — In throttling serv- FOR QUICK OPENING AND CLOSING — 
ice, the nut which holds the disc in the disc Merely substitute the bonnet and spindle 
holder is removed and replaced with Throttling from Fig. 941, in which threads are pitched 
sy ski? . Nut, Fig. 344, more sharply 
oe RR 


INDUSTRY'S ALL-TIME FAVORITE, 
TOO, FOR LONG RANGE ECONOMY 


It’s easy to see why Fig. 106-A sets 
records for endurance. Liberal dimensions 
of body and bonnet permit repeated dis 
assembly and reassembly without distor- 
tion. On the heavy, manganese bronze 
spindle, there are more threads in contact 
with the body, whether valve is open or 
closed. The disc holder fully protects the 
edge of the disc, prevents creeping, flak 
ing, or cracking. Every part, from hand- 
wheel to pipe end hex, is a feature that 
contributes to record-setting performance. 





Valves from ONE! 


for 90% of industrial piping 


4 bodies and a handful of parts 


Look over these pictures and see how easy 
it is to make up just the valve type you 
need, simply by interchanging parts. 
Think of the saving this means in main- 
tenance expense . . . in reduced inventory 
of spare valves in your stockroom. 
That’s a big reason why the Fig. 106-A 
series takes top honors in any poll for 
valve preference. And, time-proved 
design makes them the longest-lasting, 
lowest-upkeep valves money can buy. 


FOR LIFT CHECK SERVICE — Globe or FOR STOP & CHECK SERVICE — Use the 
Angle Bodies can be fitted with interchange- 106A trim, but substitute this spindle from 
able Cap, Disc Holder, and Guide Disc Nut Fig. 630A and replace the regular disc nut 
from Fig. 117A. Addition of spring from Fig 
655A provides spring loaded service 


with the check valve guide disc nut 


Ask your Jenkins Distributor 
for the 106-A Series folder, 
Form 189-A, and the “Guide 
to Correct Disc Selection” 
Form 191. Or write: Jenkins 
Bros., 100 Park Ave., New 
York 17, N. Y. 


Remember, Jenkins Bros. is the origi- 
nator of the renewable composition disc 
valve,—the only manufacturer of both 
valves and discs. For drop-tight, trouble- 
free performance, get acquainted with the 
Fig. 106-A ‘‘family’’. Despite their extra 
value, you pay no more for Jenkins 
Valves. Jenkins Bros., 100 Park Ave., 
New York 17, N. Y. Jenkins Bros., Ltd., 
Montreal. Sold through leading Indus- 
trial Distributors. 


SLIP-ON, STAY ON DISC HOLDER — Any 
valve in the Fig. 106-A family can be quickly 
restored to new, drop-tight operating condi- 
tion by slipping on a holder containing o new 
composition disc 


JENKINS MAKES DISCS for every need. 
Valve is regularly fitted with hard disc for 
saturated steam service. Other discs are 
made for hot and cold water, air, gas, gaso- 
line, oil, acids, and other fivids. 


4 JENKINS 


THE DIAMOND MARE 


VALVES:< 





DEFENSE DIGES 


New scheduling form enables Defense Electric Power Administration to identify equip- 
ment on order, review and recommend adjustments in schedules. It also aids 
agency in scheduling production and delivery of major electric equipment through 
the National Production Authority. 

New form DEPA—25 supersedes DEPA-—S. It must be filed for any project 
requiring one or more of the heavy equipment items such as turbines, boilers, 





transformers, switchgear, etc. 





Atomic Energy Commission has opened an Office of Industrial Development for 
the principal purpose of aiding industry participation in atomic-enerzy develop- 
ment. This will involve study of power generation and expansion of areas in 





which all types of industry may find an interest in the national atomic program. 


Electric Power Committee has been appointed to maintain close and continuing 
coordination of government agencies involved in the power program. James F. 
Fairman, administrator of DEPA, is chairman. Members are Franz Stone, deputy 
administrator of NPA and Albert J. Carey, Defense Production Authority. 
The committee will make periodic reports to DPA and will recommend to 
DPA and NPA means for presenting a coordinated picture of materials and equip- 
ment necessary for the approved power program. 





With nickel still tight, NPA sees no chance of relaxing prohibitions on use of nickel- 
bearing stainless steels. There’s need for even more stringent restrictions, they 
say. Supply of chromium stays about in balance with needs. 








Non-ferrous scrap needs are detailed in a new booklet issued by NPA. It also out- 
lines steps taken to increase recovery. Scrap drive is aimed at industrial execu- 
tives who can: (1) determine what can be scrapped (2) order scrap disposal (3) 
arrange to have obsolete equipment written off (4) put scrap collection and dis- 
posal on a month-to-month basis. 





Steam-turbine deliveries hit 98.2% of schedule during first quarter. Nevertheless, 
builders are concerned over delivery lags in throttle valves, large forgings and 
castings. NPA is considering priorities for castings of 5 tons or more. 

NPA sees need for more switchgear production capacity in 1953 and 1954, 
but industry studies dispute this. A task force will examine the problem. 





Underground oil storage is practical, says a National Petroleum Council committee. 
It can be developed in many parts of the country for stockpiling to meet indus- 
try’s growing requirements or emergency needs. Using underground cavities or 
mining at suitable sites can prove less expensive in steel and manpower than 
usual above-ground storage facilities. 








Electric power projects to receive certificates of rapid tax amortization now total 
419, promise to add close to 18 million kw to U.S. capacity. This reflects a 
shift from emphasis on basic materials (steel, chemicals, etc.) to public utilities 
as the mobilization program matures. Up to Feb. 25, utilities had received only 
9% of the total tax-amortization program. Between then and April 15, the power 
program’s share rose to 14% of the total. 
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Sturtevant Fans 
Engineered for 


OUTDOOR 
INSTALLATIONS 


Four Turbovane® Forced Draft fans have backwardly inclined blades 
Sturtevant Vane Control, unaffected by weather conditions, gives instant 
regulation of output 


Sturtevant Fans are exposed to the elements the year ‘round. The four Induced Draft fans are of 
the Multivane® type with forwardly curved blades. Control is by intake dampers 


Outdoor service has put new demands on mechani- 
cal draft apparatus—protection from temperature 
extremes, dust, salt-air corrosion, rusting from rain 
or snow. Smooth, dependable operation of bearings 
and mechanisms must be maintained regardless of 
exposure to the elements. 

In the new Hamilton Moses Station, Arkansas 
Power and Light’s eight Sturtevant fans will perform 
under all kinds of weather. These fans are expertly — 
engineered and sturdily built of heavy steel plate Only structural steel framework surrounds the boilers and stacks at 
and welded construction. They have sealed-in bear- nag tg a yb ed Stan ebeaniae oon 
ings that protect against atmospheric changes. On in construction costs, an economy that helps this company hold the 

a EM i . = ® line against higher rates 
the forced draft fans, for example, Vane Control 
has a simple link and lever action which ailows easy 
operation in all kinds of weather, requiring no in- meant satisfaction in mechanical draft. Get com- 
terior lubrication. plete information from your local Westinghouse- 

Whatever conditions your mechanical draft equip- Sturtevant office, or write to Westinghouse Electric 
ment must meet, there’s a Sturtevant fan to satisfy Corporation, Sturtevant Division, Hyde Park, 
the requirements. For over 90 years, Sturtevant has Boston 36, Mass. 


you CAN BE SURE...1F ITS Westinghouse 


TUNE IN ON HISTORY! Only Westinghouse brings ; 


. 7 
you complete coverage of four-month political S T U R T E Vv A N i DB | Vy ] $ | 0 nN 4 


campaign over CBS television and radio, i 


onetnomaale 


carey 
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“a 


NEW RADIAL ENGINES are in two power houses, with 37 units 
disconnects, oil 


each. There are individual controls, 


“a 


filters 


POWER NEWS 
TECHNICAL BRIEFS__.....___ 
PLANT EQUIPMENT NEWS___ 
NEW FREE BULLETINS___ 





12-CYLINDER ENGINE develops 9% more power than older 1 1- 
cylinder unit, with same bore, stroke, ignition, general design 


Point Comfort Gas Engines Total 350,000 Hp 


& Acuminum Co or America installed 
74 new gas-fueled engines at their Point 
Comfort (Texas) Works. This raised 
the rating of the world’s largest inter- 
nal combustion engine generating sta- 
tion to 350,000 hp, and the plant’s 
aluminum producing capacity is up to 
85,000 tons annually. 

The new units are similar to the 120 
original have several 
(See Power, July, 
1950, pp 76-81, for photo-tour of the 
original installation, features, 
and plant layout.) 

Nordberg Mfg Co built all 194 en- 
gines. They are radial type, 
have advanced design of dual spark 
ignition, 14-in. bore and 16-in. stroke. 
But the 74 new engines have 12 cyl- 
instead of 11, since the 
cylinders are the 


ones, but they 


design refinements. 


design 


2-cycle, 


inders and 
size, the 


model develops about 9% more power. 


same new 

A new stabilizing mechanism in the 
new engine lets the master crankpin 
bearing assembly gyrate but prevents it 
from rotating in 


response to torque 


from the connecting rods. In the orig- 
inal 11-cylinder engines planetary gears 
took care of this. Nordberg substituted 
a simple crank mechanism operating 
between two connecting rods and their 
knuckle pins in the new engines. The 
relatively small torque tending to rotate 
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the master crankpin bearing assembly is 
absorbed by small reactions on two of 
the pistons. 

Although the same impulse generator 
is used for ignition on both model en- 
gines, it and the distributor are a single 
unit in the new model, instead of being 
driven separately, as before. 

Except for these changes, the two 
engines are essentially the same. In 
both models, the pistons time the intake 
and exhaust by uncovering ports in the 
cylinder walls. There are no intake and 
exhaust valves in either model. 

Natural gas comes in through cage- 
mounted gas valves that are operated 
by a cam on the crankshaft. The gas 
flows into the path of the incoming 
scavenging air, assuring thorough mix- 
ing and efficient, economical fuel burn- 
ing. A valve in the gas line, controlled 


by a_ hydraulic varies the 
amount of gas delivered to the cylinders 
according to the load on the engine. 
Alcoa has found that the compact cyl- 
inder arrangement of the engine simpli- 
fies maintenance. All bearings are 


renewable bushings, and the heads, pis- 


governor, 


tons, cylinders, and bearings are inter- 





For Coming Events turn to page 184 
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changeable. This cuts down the number 
of spare parts that are necessary. 
Seventy-four Elliott electric genera- 
tors are in the lower level of the two 
new power houses, and are joined to the 
Each en- 
gine-generator unit, with its auxiliaries, 


engines by direct coupling. 


operates independently. 

Each generator produces 1100 kw 
(de) at 667 v, and 135 kva (ac) at 425 
v, 24 cycles. The ac power drives auxil- 
iaries like the scavenging air blower, 
oil and water pumps, radiator cooling 
and generator ventilating fans. There 
is no need for a common auxiliary power 
system and no possibility of a total sta- 
tion interruption. 

As in the original plant, each engine- 
generator unit has its own control panel. 
Both the basic engine shutdown and pro- 
tective features, and the auxiliary equip- 
ment for the new units are essentially 
the same as the original installation. 


Copes and Vulcan 
Divisions Combined, Expanded 


Demonstrating confidence in the con- 
tinued growth and prosperity of the power 
field, Continental Foundry & Machine Co 
has completed a series of steps that will 
more than double production of the Copes 


(Continued on page 184) 
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save 
Cc © ] p p e r CHASE Ventilated 


Square Bus Conductors 
cut copper needs up to 36% 


Look at the weight savings when you 
use Chase Ventilated Square Copper 
Tube Bus Conductors. The tz >le 
below tells the story. 


Also—the ventilating holes give 20% 
more current carrying capacity. Get 
full information about efficient, strong 
and easy-to-install Chase Ventilated 
Square Copper Tube Bus Conductors. 
Send coupon for the free booklet. 


5” Square Tube 6” Square Tube 4-5 xVal'xVa"! 
Ventilated Unventilated Flat Bars 
Sq. in. metal area 
Weight, lbs. per ff. 
Amperes load 
Amperes/ sq. in. 
Amperes per Ib. per ft. 
% Copper saved 


For higher currents these differences will be still greater. 
*Geood for 3720 amperes..**Good for 3700 omperes. 


FREE Chose Copper Bus Conductor 
booklet gives physical and electri- 
cal characteristics and data on cop- 


? % per saving. 
ee eS ee ee 
Cl 1ase BRASS & COPPER Chase Brass & Copper Co. Dept. P.0. 752 
a Waterbury 20, Connecticut 


WATERBURY 20, CONNECTICUT » SUBSIDIARY OF KENNECOTT COPPER CORPORATION ic Please send me the CHASE COPPER BUS 


, . 
© The Nation's Headquarters for Brass & Copper CONDUCTOR BOOKLET. 
Albanyt Cleveland Kansas City, Mo. San Francisco Name 

Attanta Dallas Los Angeles Seattle Pesition 

Battimore Denvert Milwaukee ‘ Waterbury 

Boston Detroit Minneapolis 

Chicago Houstont Newark (tsales 
Cincinnati indianapolis New Orleans St. Louis office only ) Street 


Firm 





a 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 





Dust 


seporafor 


;-Storege hopper 





feeder 
~Domper 


Blower - Preheoter ~ 


compressed air 


10 Digests for you on: 
GAS TURBINES 
ATMOSPHERE 
FUELS AND FIRING 
MOTOR SELECTION 
BEARINGS 





SMOKE 

Domestic incinerators 
Open fires 

Motor exhausts 
Commercial industrial 
ond municipal 
meimerators 

Fuel oi! burners 


DUST AND FUMES 
Mineral ond eorth 
processes 
Metals industries 
Grain and feed processes 
Chemical, paint and 


a soap industries 
Combustor - » 











SULFUR DIOXIDE 
Fuel oi! burners 








COAL PROPERTIES obviously affect combustion 


the gas-turbine combustor 


was connected to find answers for 


COMPARISON between 


County 1948, 1951 


rea between 


itmospheric pollutants in Los Angeles 
shows encouraging progress 


Petroleum refinery 
processes 
Chemical processes 


UNSATURATED 
HYDROCARBONS 
Storage of petroleum 
products 
Petroleum refinery 
processes 
Motor exhausts 
Petroleum hauling 
and marketing 


ies 


Set-up, above 


> 








Gas Turbines 


Different Rank Coals in a Gas-Turbine 
Combustor. By T E Warren, H P Hud- 
son, J D Robertson, and J Cc Vulligan, 
Dept ot 
Ottawa, Canada. 


Vines and Technical Survey, 


Technical problems involved in con- 
struction of a coal-burning, gas-turbine 
locomotive have been investigated dur- 
ing the past 5 years by the Locomotive 
Development Committee of Bituminous 
Coal Research, Inc, under the direction 
of John I Yellott. 
concentrated on adapting the open-cycle 
This cycle 


The committee has 


gas turbine to coal firing. 
has the advantage of direct heating of 
the working gas but requires developing 
suitable means for feeding coal into the 
combustor, burning it under pressure, 
ind removing ash before it hits the tur- 
bine blading. Studies in diverse fields 
of technology have been necessary and 
some of these have been assigned to 
established 


The effect of variation of coal prop- 


research organizations. 

combustor performance was 
investigated by the Fuels Division of 
the Mines Branch, Dept of Mines and 
at Ottawa, Ontario 


erties on 


Technical Surveys, 
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COMPARISON OF 1948 AND 195! DAILY EMISSIONS 
FROM MAJOR SOURCES 





t 
@ i948 
©) 195: 
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Seams 


























} 
200 WO 400 
Tons per day 








100 500 ‘600 








1 he present paper reports on tests (see 
the Mines Branch 2 


fig.) by on 23 bi 
tuminous coals of various 


ASTM classi- 
fication by rank. 

Combustion efficiency in a film-cooled 
combustor proposed for coal-fired gas- 
turbine locomotives varies greatly with 
change in coal rank. Tests indicate that 
bituminous coals of the high volatile 
A. B, and C 
give satisfactory performance. Coals of 
rank be unsuitable 
because of combustion efficiency. 


groups will, in general, 
higher appear to 
low 
labulating the coals tested in order of 
efficiency placed them in descending or 
der of rank. 

\ definite ef- 
ficiencies with higher volatile and high 
from the test 


So vou can safely say that coals 


trend toward higher 


heat contents is evident 
data. 
of low rank, high-caloric value, volatile 
and high volatile content will prove sat- 
isfactory in a combustor of this type 
operated at atmospheric pressure. 

To get satisfactory combustion of the 
higher rank, lower volatile coals, burnet 
design changes appear to be necessary. 
Some increase in efficiency can be ex 
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pected by operation under pressure. But 
for 85- 
95° over the full range of North Amer- 


efficiencies constantly around 
ican coals considerable modification will 
be required. This may be expecting too 
much of any given combustor when you 
consider that any other existing com- 
bustor is designed to burn fuel that will 
fall 
band of variable 

paper. No. 52-SA-4. 


within a narrow 


iSME 


comparatively 
properties, 


Centrifugal Compressor for a Small Gas 
Turbine Compressor. By Jvan E Speer, 
{1'Research Mfg Co. 
Other 
and turbo-prop engines became more im- 


starting devices for turbo-jet 
portant as starting power requirements 
began to get higher than could be han- 
dled by 
size and weight. This led to interest in 
the pneumatic starter. To make it prac- 
tical a small, lightweight source of com- 


electric starters of reasonable 


pressed air had to be developed. A gas 
turbine compressor (designated GTC) 
with all the useful output taken as com- 
pressed air, was suggested. 


This put several requirements on the 
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How to make packings last longer - 


Tips by Johns-Manville Engineers to help you keep production roling S72 
ea Fe 


ee 


| was ruined by shaft mis- 
alignment. When old packing 
shows excessive reduction in 
cross-section directly beneath 
rod, shaft or plunger, bad align- 
ment is indicated. Leakage usu- 
ally occurs around top of shaft 
or rod. Cause may be worn bear- 
ings which permit shaft to whip. 


‘ . . 
Lack of lubrication made 
Too much gland pressure . things too hot for me. If 
did me in. Badly deformed : é the wearing faces of the rings 
are dried out or charred, with 


the rest of the packing in us- 
able condition, the trouble 
probably is lack of lubrica- 
tion. Excessively high operat- 
ing temperatures and wrong 
type of packing can cause 
similar symptoms. 


rings next to the gland follower, 
with bottom rings in fair con- 
dition, suggest excessive gland 
pressure or improper installa- 
tion. Excessive gland pressure 
sometimes causes packing to 
extrude between follower and 
rod or shaft. 





. Why you can count on Johns- Manville 
I'm worn out because | 


turned with the shaft. Un- : ' INTERLOCKED ROD PACKING 
usual wear on the outside cir- = 
cumference of the packing 
almost always indicates one 
of two conditions. The rings 
may be binding on the shaft 
and rotating with it, or the 
packing is too loose in the me) 


stuffing box and moving with , 4 
a a a — 9 against steam up to 500°F; hot 


and cold fresh and salt water; 
oils; weak acids and caustics. 


Because it’s braided square, not braided round and 
pressed square, J-M Interlocked Packing lasts longer 
.-.has a better contact area... makes a tight seal 
with medium gland pressure. 
J-M Interlocked is recom- 
mended for both reciprocating 
and rotating service, for use 














{ 
Your distributor will help, too! Your J-M Packing Distributor 
can help you take the guesswork out of packing problems. He 
carries complete stocks of Johns-Manville quality packings and can 
supply you promptly. For the address of the J-M Packing Distributor 
nearest you, write Johns-Manville, Box 290, New York 16, N. Y. 


JOHNS MANVILLE 


JM| Johns-Manville PACKINGS & GASKETS 
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More TECHNICAL BRIEFS 


compressor not ordinarily of prime im- 
portance on a shaft power or thrust pro 
ducing gas turbine 

Broad flow range and efficiency be- 
came the basic objectives for design and 


highly backwardly curved impellers, de 


development author shows that 
signed according to the reasoning pre- 
sented, have the required characteristics. 
Results of the development program 
show that the objectives can be met and 
exceeded. ASME paper. No. 52-SA-14. 
Some Investigations With Wet Com- 
pression. By J T Hamrick and W L 
Beede, National Advisory Committee for 
feronautics 


his 


experimental investigations on several 


paper presents the results of 


centrifugal-flow compressors using water 
injection. In addition, mechanical con 
siderations, special instrumentation, and 
theoretical and 


aspects are discussed 


a method of computing adiabatic ef- 


ficiency with wet compression is pre- 
sented. 
Water both jet 


ciprocating engines has achieved varying 


injection in and re- 
attention over the past two decades. It 
has been suc essfully applied in spec if 
both the U.S. and 
he literature has been vague 


cases in foreign 
countries 
about the theory of water injection ap- 
plied to compressors; and in the case of 
engines, the effort 
has been to eliminate knock rather than 


reciprocating main 


to improve supercharge 
With both 


injection has been used for augmenting 


performance. 
types of encines, water 


normal power over short periods and 


One 
primary reason has been the require- 


not in a continuous application. 
ment of a large quantity of water. You 
can appreciate this factor if you con 
sider a turbo-jet engine injecting water 
equal to 5% of the air weight flow. For 
an engine using 100 lb of air per second 
18,000 Ib 
weight as the 
aircraft that would use such an engine. 


the water required would be 
per hr—-about the same 


Recovering water from the exhaust 
gases is discussed and although using 
the required equipment appears imprac 
tical for aircraft, it might be feasible for 
stationary gas turbine engines. ASME 


paper. No. 52-SA-15 


Atmosphere 


Second Technical and Administrative 
Report, Air Pollution Control, Los An- 
geles County. © P 
Los Angeles, Calif. 
The Los 


Lar son, director, 


Air Pollu- 


Angeles County 
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tion Control District is responsible to 
the community for correcting the vexa- 
smog. The 
final solution to air pollution problems 


tious conditions created by 


in this and other densely populated or 
highly 


upon 


industrialized 
thorough 


areas depends 
understanding of the 
causes and effects of polluted air. (See 
fig, page 150.) 

The last annual report set forth the 
role of smoke, dusts and fumes in re- 
ducing explained the 
methods used for controlling these con- 


visibility, and 
taminants at the source. The engineer- 
ing program has resulted in marked 
progress in this field. 

Research studies previously reported 
by the District its associates 


and pre- 


sented the investigations then under way 


to explain the causes of crop damage 


and eye irritation. Progress in these 


studies has made a major contribution 
to the understanding of smog’s physical 
and chemical properties. It is now pos- 
sible to explain most of the observed 
effects caused by polluted air and to 
account for the sources that are respon- 
sible for most of the 


smog. 


rhis annual report is prepared to fur- 





TO OBTAIN COMPLETE TEXT 


Vaterial for these abstracts comes 
from the following sources unless 
otherwise stated. Order complete 
paper from source not Power. 
{merican Power 
first annual meeting, 
Hotel, Chicago, Ill. March 26-28, 
1952. Identified by initials APC 
and obtainable in the Proceedings 
through R A Illi- 
nois Institute of Technology, 3300 
S Federal St, Chicago 16, Ill. $6. 
{merican Society of Mechani 


Conference, 


Sherman 


Budenholzer, 


cal Engineers, spring meeting, 
Seattle, 
and the 
Sheraton 
Hotel, Cincinnati, Ohio, 
15-19, 1952. Identified by 
{SME and obtainable 
through ASME, 29 W 39th St, 
Veu York 18, N. | # 


{ssociation of 


Univ of Washington, 
Wash. March 24-26, 195 


semi-annual 


») 
meeting, 
Gibson 
June 


initials 


and Steel 
annual spring meet- 
ing, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, April 28-29, 1952. 
Identified by initials AISE and 
obtainable through T J Ess, secy, 
1{/SE, Empire Bldg, Pittsburgh, 
Pa. 


Iron 


E ngineers, 


READER SERVICE SECTION 


Begins on page 150 


ther the knowledge in this complex 
field. Copies obtainable only through 
fir Pollution Control District, Los An- 
geles, Calif. 


Cloud Seeding in 
Bishop, California. 


the Sierra Near 
By Ferguson Hall, 
T J Henderson and Stuart A Cundiff, 
California Electric Power Co. 
California Electric Power Co has car- 
ried out cloud seeding operations in the 
High Sierra near Bishop, Calif., since 
February 1948. 
trom 


They use dry ice dis- 
aircraft. Limited visual 
observations suggest that snow showers 


pensed 


can be produced for non-precipitating 
orographic clouds by seeding, the snow 
reaching the ground at the higher ele- 
vations, rather than in valleys. 

By comparing the seasonal and an- 
nual run-off from the seeded watershed 
with that from adjacent areas, they es 
timate that the average annual run-off 
during 1948, 1949 and 1950 was aug- 
mented by 9%. Most of the 
appeared in 1949. Similar comparisons 


increase 


of snowpack did not indicate a signifi- 
But 
past experience suggests that additional 
precipitation might have been produced 
that was not reflected in the snow sur- 
{merican Meteorological Society 
Paper. 115th National Meeting. No num- 
her. (Available through AMS, 5 Joy St., 
Boston 8, Mass.) 


cant increase in the Bishop area. 


veys. 


Fuels and Firing 


Burning Sulfite Waste Liquor. By H A 
Sorenson, State College of Washington. 


The combustion of sulfite liquor, dis 
charged from paper mill digestors. is 
solution to the 
problem of waste disposal. 


usually considered a 
Owing to 
wash water the 
liquor blown from the digestors has a 
solid 10-12%. Thus, 


proposals for possible use of this ma- 


substantial dilution by 
concentration of 


terial must provide for local application 
or processing, since extended transpor- 
tation of uneconomical. To 
date, only a small fraction of the sulfite 
liquor be effectively 


water 1s 


output can and 
economically used, 

Early in 1950, the Division of Indus- 
trial Research at the State College of 
Washington undertook a study of the 
combustion of waste sulfite liquor. 

They found conflicting opinions. Some 
investigators felt the only problem was 
evaporation of the dilute liquor to ob- 
tain a concentration of 50-60% 
(Continued on page 190) 


solids 
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Shown above and below are scenes from 
one of Fairfield’s latest coal handling instal- 
lations—at work for the Jim Bullock Plant 
of The Western Colorado Power Company, 
Montrose, Colo., a wholly owned subsidiary 
of Utah Power & Light Company. 


This typical Fairfield system involved a 
track hopper, 156’ belt conveyor to crusher 
house, crusher equipped with 2-way hopper 
for either ground storage or boiler house 
bunkers, another 130’ belt conveyor to boiler 
house, and a self-propelled automatic belt 
tripper above boiler house bunkers. 


Whatever your particular coal handling 
needs, Fairfield offers a complete service of 
engineering, manufacturing and _ erecting 
complete systems—one responsible source for 
installation economy and control. Make it a 
point to call in a Fairfield Sales Engineer 
to discuss your handling problems—complete 
facts and the name of your nearest Fairfield 
Engineer is available on request -write today. 


The FAIRFIELD ENGINEERING COMPANY 


335 Chicago Avenue MARION, OHIO 





PLANT EQUIPMENT NEWS 


Your information center for 


new products designed fo solve plant problems 





STEAM GENERATOR HAS GUARANTEED HEAT TRANSFER 


P722 S Cyclotherm 
tures guarantee 
boiler hp (34.5 lbs of steam per hr at and 
212 F) for 
surface. ( 


per hr, 


steam generator fea 


1 heat transfer. Produces a 
above 3 sq ft of heating 
from 720 to 20,000 lbs 
Air enters the com- 


every 
apacilies 
15 to 200 psi 


bustion chamber at a high velocity, mixes 


with incoming fuel 


in a spiral fashion along 
the entire length of the furnace. This con 
trolled vortex gives a highly effective com 
bustion rate and is said to allow full power 
from a cold start in 15 to 20 minutes. 
Cyclotherm Div, United States Radiator 
Corp, Oswego, N. Y. 


Published monthly as a service to readers 


REFLASH STEAM SEPARATOR 
P709 + 
steam and putting it to work in low-pressure 


Recovering excess heat from flash 


heating or process lines means real savings 
in plants having large amounts of high 
blow- 
This separator is available in differ- 
ent sizes and is easily installed. Discharge 
line from high-pressure traps is run to sep- 


pressure condensate or continuous 


down. 


arator which connects to low-pressure main, 
Water that after flashing is re- 
turned to boiler, put through a heat ex- 


remains 


changer or discharged to sewer. 
Strong, Carlisle & 
Cleveland 13, Ohio 


PENDANT PUSHBUTTONS 
°737 + Bulletin 800T pendant pushbutton 
ght control station. It 


is designed for use as 


Hammond Co, 


station is a new oll-ti 


a portable control 


or for suspension above a machine where 


it may be easily reached while the operator 


work 


Pendant pushbutton stations may be ob 


is near his 
tained in sizes having three units including 
the stop. to 10 units 
Standard stop unit is a 


the bottom of the 


including the stop. 
stick in 


can also 


wobble 
enclosure, but 
be furnished as a mushroom head mounted 
in the bottom or front of the enclosure. 


Allen-Bradley Co, Milwaukee, Wis. 





VERTICAL-MOTOR BACKSTOP 
734 - 


hollowshaft 


Ballomatic backstop, for vertical 
prevents motor 


al. When the motor starts, 


motors, revers 
centrifugal force 
throws the hardened steel balls out of en 
with the stationary member. 
When it stops, gravity pulls the balls down 
to engage between the rotating member and 
the stationary rachet. 

U S Electrical Motors, Inc, 200 E 
Slauson Ave, Los Angeles 54, Calif. 


gagement 
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PROPELLER FAN 
P7335 * Heavy-duty direct-drive propeller 
suitable for industrial 
such as air supply and exhaust, mine ven- 
tilation and filtering units 
volumes of air are 


fan is many uses 
where large 
under static 
range from 16 to 48 in., 
capacities from 2900 to 37,000 efm. Motors 
are totally-enclosed ball-bearing units. Fan 
bladés are made of cast aluminum and are 
noreyverloading airfoil-type. 

Chelsea Fan & Blower Co, Inc, 639 
South Ave, Plainfield, N.J. 


needed 


pressure 51zes 


READER SERVICE SECTION 


LEVER SWITCH 
2736 + Miniature 
switch, Type MCS 
in instruments, 


te lephone - type lever 
is well suited for use 
radio equipment and com 
munication systems. Lever action is smooth 
lock, non-lock, and no 
Handle is bakelite and 
contact springs are nickel-plated phosphor 
bronze. pure silver and are 
Silver-palladium alloy 
contacts also available. 

Contacts are rated at 1 amp, 110-v ac, 60- 
cycle non-inductive load. Each switch is 
tested to withstand 1500-v ac, 60-cycle 
between the contacts and the frame. 
General Control Co, Boston 34, Mass. 

(Continued on page 156) 


and incorporates 
throw positions. 
Contacts are 


riveted to springs 





Can You Kare Your Valves 


This Well 7. 


on Main Steam Service 
MLL 


THE INSTALLATION 


Crane Pressure-Seal Gate Valve on 8-inch main steam 
lead to house turbine. Steam conditions: 850 psi at 900 
Deg. F. Southwark Station, Philadelphia Electric Co. 


THE HISTORY 


This valve was installed ona trial basis in the station’s 
last extension program. In service now more than 4 
years, this 900-Pound Crane Pressure-Seal Bonnet Gate 
Valve has completely eliminated any need of bonnet 
joint maintenance. Under constant high pressure/high 
temperature conditions, it remains perfectly tight at 
bonnet and stem; needs no costly attention. 

Never, says the customer, does this Crane valve stick 
at the disc, even though operated infrequently. Its op- 
eration is as smooth and positive today as when first 
installed. As a result of this performance, the customer 
is continuing to specify Pressure-Seal type valves. 


The Complete Crane Line Meets All Valve Needs. That’s Why 


VALVE SERVICE RATINGS 
MAINTENANCE COST: 


hone. 03 hake. 





FEATURES: OE, 4 AE ee 





. 





SERVICE LIFE: 


“Tow Pye than + Yoo 





PRICE: 





AVAILABILITY: 





THE VALVE 


Universally recognized for simplified development of 
the modern pressure-seal bonnet principle, Crane Pres- 
sure-Seal Gate Valves combine many added refinements. 
For example, their highly compact, weight-saving de- 
sign reduces erection costs; streamline body contouring 
saves insulating labor and ma- 

terial. See your Crane Catalog or 
Crane Representative for com- 
plete details on these valves—in 
gate, globe, angle, and stop-check 
patterns; in 600, 900, and 1500- 
Pound pressure classes. 


More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES , 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES » 
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FLUID POWERED VALVE IS HAND OR REMOTE-OPERATED 


valve 


"733 ° 
} 


or remote operated by 


Type ¢ is hand operated, 


condensate under 
boiler pressure (or by oil if desired). Major 
feature is small pressure-equalizing by-pass 
main valve. In manual 
threads on spool D mesh 


valve centered in 
operation acme 
with threads on piston B. 

In remote-control operation pressing the 
condensate under 
The 


annular 


admits 
piston A. 


“open” button 


pressure above same pres- 


sure acts on the space at the 
right of piston B to withdraw the acme 
threads on piston from those 


The 


stem 


on spool D 


resulting movement of the valve 
first 
thereby balancing the steam 
both sides of the 
quires only a slight force for 
“close” button 
solenoid that 
piston A to 


also the 


opens the small central valve, 
pressure on 
main valve so that it re 
opening. 

Pressing the energizes 
condensate 


Here 


trans 


another admits 


close the valve 


below 


pressure is simultaneously 


nitted to piston B to free it from the thread 
1 spool D. When closed, main valve is 


completely unbalanced. 


To minimize pressure drop in operation 
is nearly spherical and 
valve seat area is at least 25% larger than 
pipe cross-section The 
disk is without 
fering with the upper mechanism. 

Wherever a 4-in. steam line can be run 
to a tank beside the 
valve (or group of valves) condensate under 
conveniently 


main valve body 


area. main valve 


readily removable inter 


small condensate 


pressure is available as a 
power fluid to operate the valves. 
Where no steam lines are near (or for 
sutside cold-weather service) use Type O 
valve. Its operating fluid is light oil pumped 
by a small valveless gear pump driven by a 
fractional hp motor. One oil pump can 
handle a group of valves. 
Ludeman Valve Co, Graybar Bldg, 420 
Lexington Ave, New York, N.Y. 
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INDUSTRIAL TORCH 
(2% 


P720 - lightweight lbs), 
Bazooka torch has a self-cooled adjustable 


Rugged, 
pistol-grip handle; comes complete with a 


hose assembly. It produces a flame range 
from a soft, lapping flame of 5 in. long and 
dia to a large, hard blast of 20 in. 
long and 5 in. diameter. 

Industrial Engineering Products Co, 
7416 Melrose Ave, Los Angeles 46, 


Calif. 


READER SERVICE SECTION 


GRAVITY-FEED OILER 
P738 + Designed to feed predetermined 
drops per minute, this unit is now available 
in 10-oz, 1l-pt, l-qt and 2%-qt capacity. 
Pyrex glass or Lucite plastic reservoir. 
Suitable for large stationary bearings, con- 
veyor drive chains, ete. 

By holding lever at 45 deg, oiler will 
flush the bearing. This is a desirable fea- 
ture when starting machines that have 
been idle for an extended period. 
Trico Fuse Co, 2948 No. Sth Street, 
Milwaukee 12, Wis. 


FLUORESCENT LAMP 


P726 + Fluorescent lamp starts quickly 
and smoothly without external starters. 
Named Rapid Start, it will be used with 
specially designed ballasts intended for 
new lighting systems. Now made in the 
40-w standard cool-white. Other 
colors are planned. 

Overall lighting cost of the improved 
system is comparable with the 40-w preheat- 
start system in general use today. In a 
Rapid-Start system, all lamps controlled 
by one switch will light promptly—within 
about one second. Lamps will not blink or 
flicker at any time throughout their lives. 
Because there are no starters, the system 
will be comparatively easy to maintain. 
Lamps operate two on one 
ballast. 

They differ from conventional preheat 
fluorescent lamps in two principal respects: 
They employ a complex, triple-coiled cath- 
ode (the part of a fluorescent lamp that 
conducts electricity from to gas). 
They also use a water-repellent coating to 
insure reliable starting under high-humidity 


size, in 


in series, 


wires 


conditions. 
General Electric Co, Nela Park, Cleve- 
land 12, Ohio. 


TURBINE-VANE TYPE 
P702 + Type TVE is a 
pump, face-mounted on motor; type TVB 
is a flexible-coupled unit. 
Both types are available with or without a 
self-priming device. These units are for 
pumping hot and cold, clear and vaporous 
liquid in capacities | against 
medium or high heads. Maximum capacity 
at 3500 rpm is 58 gpm, head 800 ft. 
Peerless Pump Div, Food Machinery 
and Chemical Corp, 301 W Ave 26, 
Los Angeles 31, Calif. 

(Continued on page 158) 


PUMPS 


close-coupled 


electric-drive 


moderate 





penedenaebananents 0; L FR EE Al R 


Below: Joy WGO-9 Oil-Free Vertical Compressor 





Note some of the reasons why 


Special lightweight pistons mini- 
mize wearing pressure on the rings. 

Ease of disassembly facilitates in- 
spection of pistons, rings, cylinder 
liners and valves. 


On-the-job-replaceable chrome- 
plated cylinder liners for hard, 
smooth, friction-reducing surfaces, 
and field replaceable crosshead 
guides. 


Carbon graphite compression rings 
designed to compensate automatically 
for wear. 


Large, direct air passages and lib- 
eral water-jacketing reduce heat of 
compression and increase ring life. 


Patented Dual-Cushion valves, all 
parts of which are made from corro- 
sion-resistant materials. 


All wearing areas, except carbon 
rings, are either chrome-plated, sur- 
face hardened, or of stainless steel. 


Complete line of types and sizes of 
compressors to meet amy capacity and 
pressure requirements. @ Let us quote 
on your air supply needs of any nature. 


JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING 


IN CANADA: JOY MANUFAC 
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CENTRIFUGAL PUMP HAS BUILT-IN SELF-PRIMER 


°743 + This s 


a vo 


ind a positive 


priming 


entrifugal 


D, Fig. 


ng 
pur 
f 


tt 


th 


vane 
ip’s ( 
“ 
he 


ving t 


Wher 


pre 
t yp 
ter 


ssure 
slide 
with 


pun 


trifugal 


un 


into 


the 


pump h 


pumy 


A and B 


rotor 1 


Space 


the pun 


is low, 


the rot 


ip o 


pump p 


! 
is its 
y's 
acts 


nd 


is 
fits 


shaft 


itrifugal 
closed impel 
iding-vane typ 
keyed t 
A sliding 
for the 


ways 1 


rotor 


into 


pump 
ler ¢ 


displacement priming pump 
it. Of the 


e, the 
o the 
block 

slid 


nthe 


S at the bottom end 


ects to discharge-pressure 


ip is me 
' 

so that 
t} ] 
per allo 


rimes, 


1 slid 


ind space S 
suction pre 
d dis« 
i spring 
ding block 
A, to put the 
n. When 


lischarge 


ot prime 
the 


pr 


+1 


above 


ff cer 


above 


ssure. 
harg 


the 


prim 
er 


essure 


until 
B. 

In this neutral position the priming pump 
that 
pump 


primer’s bore is forced vertically 


concentric with the rotor, Fig. 


inactive and 
the 
main pump loses prime, 


remains 
centrifugal 


practically 
long 
If 
pressure at S drops and the spring forces 
the sliding block to 
put the priming pump .in service again to 
keep the 
These pumps built primarily for han 
lling I 


way is as 


the 


is 
primed 


down automatically 


centrifugal primed. 


vetroleum products are available in 
ities of 50 to 450 gpm and heads up 
ft. A ne 
1100 gpm 


feature 


| is being developed 
the 


W he nh oper iting wet 


w mode 


for 700 to with or without 


i-priming 
priming pump has developed a vacuum 
of 27 in. of mercury 
Gilbert & Barker Mfg Co, West Spring- 
field, Mass. 
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VARIABLE SPEED MOTOR 
°739 + Type KFEA variable speed units 
of 


"90 
4s) 


with single reduction gears in ratings 


0 and 25 hp are made in speeds of 


rpm and lower with infinite speed adjust 
the 2:1, 3:1 4:1] 
Shown is 25 hp single reduction model 


4:1] 


ment within ranges or 


having speed variation of and 

324 to 81 
Features of the 
rent of pulleys, 


output 
eds of rpm 
drive are: positive adjust 


of 


tension 


accurate maintenance 
loads, belt 


te load, positive oil 


speed under varying 


proportionate seals, 
single train helical herringbone ro 


dire: All 


available with drip-proof or 


gears, 


tor, and t-through ventilation. 


ratings are 
splash-proof construction, 

Sterling Electric Motors, Inc, 5401 
Anaheim-Telegraph Rd, Los Angeles 
22, Calif. 


READER SERVICE SECTION 


INSTRUMENT 
°740 + Re 


vor 


PEN 
movable tips plus new reser 
industrial 
eliminate 


construction feature in- 


strument pens said to flooding, 


hoking and paper plugging. There is less 
pre the The tip 
the capillary neck with a threaded connector 
rnd the Pen 
e readily passing a 
the 
mounting 


ssure on chart screws on 


ties into reservoir, tip can 
| small 


back. 


ears 


cleaned by 


diamete 
I 


wire through it from 


ntire pen assembly has 


that slip over pen carriage bracket, can be 


conveniently removed when necessary. 
Brown Instrument Div, Minneapolis- 
Honeywell Regulator Wayne & 


Windrim Ave, Philadelphia 44, Pa. 
TURBINE-DRIVE 

P741 + Single-stage, impulse, double-im 

pact steam turbines type DH, direct steam 

of blades 

nozzles. 


Co, 


twice by 
No high- 
with the 
and 
are 


igainst a single row 


-pecial steam-reversing 
steam comes In contact 
and all high 
make up outside 


visible 


pressure 


casing pressure parts 


ints where they 


readily 


bine ¢ 


and easily maintained, Tur 
n now develop 1000 hp at pressures 
750 F. Unit 


adapted for mechanical drives with pumps, 


up to 875 psi and is well 


fans, blowers, generators 
Dept J, Dean Hill Pump Co, 4000 E 


16th St, Indianapolis 7, Ind. 


SPUR-GEAR HOIST 
P742 « Easier 
strength and resistance to shock-load break- 
result housing of 
l-ton 
3944 


servicing and greater 


from formed steel 


age 
in and capacity 
g Weigh lb 
standard length of high-strength coil chain 
for 8-ft lift. 

Coffing Hoist Co, 800 Walter St, 
ville, TL. 


new spur 


plate 


rear hoists including 


Dan- 


SINGLE-STAGE PUMPS 
P707 + Class DMV-DHV > single - 
double-suction pumps compact totally- 
enclosed units requiring minimum attention 


stage 
are 


Sizes are 3, 4, 5 and 6 in., 
capacities range to 2100 gpm, pressures to 
150 psi, temperatures to 200 F. Features 
mechanical shaft seals and 
ball Three spare 
parts kits serve all eight pumps in the line, 


and maintenance 


include double 


prelubricated bearings. 
overhauls. 
Ingersoll-Rand Co, Dept CAM, 
Broadway, New York 4, N. Y. 


(Continued on page 160) 
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Condenser of the Lynn Gas & Electric Co., 
Lynn, Mass., which was returned to service 
by use of inlet-end inserts at a saving 


of $30,000. 


Before you scrap condenser tubes 
because of inlet-end leaks 


GET ALL THE FACTS 


It sometimes happens that a combination of erosion 
and corrosion at the inlet ends of condenser tubes may 
seem to force their replacement. This is not always 
necessary. If the damage is confined to a small area at 
the inlets, and the tubes otherwise are in good condi- 
tion, they can be saved by using inserts designed 
especially for just such circumstances. There are sey- 
eral makes available, none made by Revere. 

In a recent case, involving a condenser of the Lynn 
Gas & Electric Company, Revere recommended inserts. 
Here are the figures: Number of tubes involved, 4,100; 
Replacement cost, $35,000; Cost of inserts to cure the 
trouble, $5,000; Saving, $30,000. Repairs should 
enable the condenser to serve for several more years. 
The work was so successful that a similar job was done 
on another Lynn condenser containing 2,700 tubes. 


Of course Revere wants to sell condenser tubes, and 
its other products in copper and copper-base alloys, 
and aluminum, but we know that fast friends and loyal 
customers are won by taking to heart the best interests 
of those with whom we deal. May we have the privilege 
of working with you on condenser tube matters? Send 


for free booklet, “Life Extension for Condenser Tubes. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
+ ° . 
Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich,; 


Los Angeles and Riverstde, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Ofhices in Principal Cities, Distrthutors Evervwhere 


SEE REVERE'S ‘MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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More EQUIPMENT NEWS 


Begins on page 154 





PLASTIC CASE STORAGE BATTERY SHOWS STATE OF CHARGE 


»730 + Series of storage batteries of two- 
and three-cell construction for stationary 
applications offers advantages in space and 
weight saving, maintenance and improved 
dependability. Exide Type PLX batteries 
are in transparent polystyrene plastic cases 
that show at a glance electrolyte level and 
ipproximate state of charge. 


Markings on 


recommended 


case show 


electrolyte 


transparent 


high and low 


levels. Built into each outer cell is a 
chamber in which a red, a white, and a 
blue ball electrolyte when the 
battery is fully charged. When battery is 
10% discharged the blue ball sinks. When 
it is 1/3 discharged the white ball sinks. 
When 2/3 discharged the red ball 
down 

The Electric Storage Battery Co, Box 
8109, Philadelphia 1, Pa. 


float in 


goes 





STAND-BY LIGHT 
WF ate Amaster 
with glass jar 


*744 + stand-by 
light battery 
and visible ball float hydrometer supplies 


automatic 
rechargeable 


emergency light when fuses blow or power 
goes out. Built-in trickle charger maintains 


specihc gravity between emergencies and 
built-in fast charger restores battery quick- 
ly for next emergency. 

Choice of floodlight or sealed beam lamp, 
plus either condulet connection for per- 
manent wiring or cord and plug attachment 
for portability. Lamp heads are removable 
for remote mounting. 

The Carpenter Mfg Co, Boston 45, 
Mass. 





For more data on these 
p 163. Identify request 


items, use post cords, 
with P and number 





WELDING FLUX 

P713 + Equally effective as paste or 
powder, All-State No. 35 aluminum welding 
and stainless steel flux does not break down 
under high stainless welding temperatures 
or flake off and leave unprotected surfaces. 
It does, however, spread thinly and evenly, 
clean oxides ahead of the welding puddle 
and float off any impurities. 

All-State Welding Alloys Co, Inc, White 
Plains, N. Y. 


CHLORINIZER CONTROLLER 
P745 + Simple, accurate device controls 
feed of chlorine at predetermined rates for 
predetermined periods in identical cycles. 
Employs cam-operated pressure valve that 
transmits varying pressures to the lower 
diaphragm pressure chamber of a chlorine 
control valve in the manufacturer’s Chlor- 
inizer. Automatic Program Controller oper- 
ates from water or pneumatic pressure, can 
be easily installed, gives long service. 
Builders-Providence, Inc, 345 Harris 
Ave, Providence 1, R.1. 


TACHOMETER INDICATORS 
»746 indicating 
scale tachometers have 10 overlapping or 
adjoining ranges selected by rotary switch. 
Readings from 36 to 100,000 rpm are pos- 
sible, and accuracy to 4% is claimed. In- 
struments cannot be damaged by overspeed- 


Continuously spread 


ing, nor can dirt enter enclosed case. Cali- 
bration adjustment and voltage regulator 
are included in Type 42H, 42], and 42K 
tachometer indicators. 
Metron Instrument Co, 
St, Denver 9, Colo. 


432 Lincoln 


READER SERVICE SECTION 


MOISTURE SEALER 
P748 + Liquid chemical additive makes a 
fast-acting leak-stopper out of 
cement or 


ordinary 
With this 
product, Flextite, setting time for portland 
from -30 seconds to 
leaks can be 
hydrostatic 


cement and sand. 
cement can be varied 
x) hrs direct 
without removing 
Ideal for sealing off leaks in elevator pits, 


and stopped 


pressure 


engine rooms. 
Flexrock Co, 36th and Filbert St, Phi!- 
adelphia 4, Pa. 


RUBBER-PHENOLIC LAMINATE 
P749 + Spe 


phenolic 


ially formulated new rubber 


varnish, 12359, permits manufa 
ture of laminated plastics for 
shuttles, tubing and 
where high impact strength, great flexibil- 
Product 


phenolics to enter the 


service in 


gears, castor wheels 


ity and toughness are required. 


may also permit 
paper-coating field. 
Chemical News Bureau, General Elec- 


tric Co, Pittsfield, Mass. 


OIL-RESISTANT FILLER TAPE 
P747 + Made of synthetic rubber, the oil 
resistant Scotch brand electrical tape No 
25 gives rapid insulation build-up on splices 
Chemical resistant 
qualities, high dielectric strength and re- 


in large power cables. 


sistance to high temperatures make wide 
applications, such as mining, oil drilling 
and underground cable operations, possible. 
10-mil_ thickness and extreme _ stretch 
(1500% breaking point) make tape suit- 
able for smooth insulation wraps on all 
kinds of irregular surfaces. 

Dielectric strength is 15,000 v_ un 
stretched and 10,000v at 500% elongation 
It has an electroyltic factor of 
1.0 and an insulation resistance of 100,000 
ohms. 


corrosion 


Tape is available in *4-in. by 15-ft rolls, 
is green colored, and has a white strip- 
pable liner to he removed be fore using. 
It is not designed as a sole insulation, but 
recommended as the outer wrap for pro- 
tection against moisture, weather and abra 
conditions. 

Minnesota Mining & Mfg Co, 
Fauquier St, St. Paul 6, Minn. 
(Continued on page 168) 
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at GY vO nf meter 
Sc . hy ~ VU/ 


The Hays Diaflow Meter is a new low 
differential flow meter for measuring air 
flow, gas flow or recording the ratio of 
air flow to gas flow. Especially adaptable 


for industrial furnaces and sewage dis- 





PILOT METHOD 
Jes higher sensitivity and 


ster a Cy... f 2d 


PIVOTED CONSTRUCTION 


from | 


HIGHLY ADAPTABLE 
—wide variety of models fit 


most measuring rea 


DUAL FLOW 
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posal plants, the Diaflow meter is used 
as a guide in achieving product, process 
and cost control. 

Employing the pilot method of operation 
the diaphragm measuring element will 
accommodate static pressures up to 10 
lbs. and differential pressures up to 20” 
water. Write today for Bulletin 52-1017- 
37 containing complete information on 


the new Diaflow meter. 


Sewage Disposal Plants 


{ sewage treatmer 


w metering indicates: load on plant, RATION 


ns in functions 


MICHIGAN CITY 3, INDIANA 








pioneers and leaders in ionXchange 


ILLCO-'WAY “firsts” include manufacture of the first 
commercial two-bed De-ionizer . . . the first commer- 
cial mixed-bed De-ionizer ... and the development 
and building of the first successful installations for the 
purification of such liquids as beet-juice and crude 
glycerol by ionXchange . . . In the power field, boiler 
feed water treatment by ILLCO-WAY ionXchange 
has long meant lower operating costs and increased 


operating efficiency. Installations in leading plants. 


pr2ine 


pt-t° 
DE-ALKALIZING 


For complete data, see Sweet's File, Power Plant 


(Advertisement) 


CASE HISTORY 





WESTERN ELECTRIC CO. 
The above Illceo-Way triplex softener, semi- 
automatically controlled, produces a peak 
of 60,000 gallons per hour of softened water 
for chemical operations associated with 
vacuum tube manutacturing ind for boiler 
feed make-up at the Allentown, Pa. plant of 
Western Electric Co. Inc. Flow rate: 500 
gpm for each of three softener unite. 

Water produced is free of hardness and 
scale-forming properties. Its use assures 
the water purity required for manufacturing 
operations and reduces chemical feed treat- 
ment of the boiler water and costly shut- 
downs for cleaning. 

An Illeo-Way softener was chosen for 
this installation because of the low-pressure 
boiler operation requirements and the low 


solids content of the raw water supply. 


Ilico-Way equipment, used in America's outstanding 
plants, includes the recently-developed Mixed-Bed 
De-ionizers, Hydrogen-Zeolite Units, Zeolite Soften- 
ers, Degasifiers, Filters 


ILLCO-TEMP SOFTENER 

IIleo-Wav’s hot-process (Zeolite softener) 
is designed for removal of residual hardness 
from the effluent of hot or cold lime-soda- 
units—without chemical after-treatment. 
The Illeo-Temp Softener reduces, and in 
some instances eliminates, necessity of soda 
ash addition to the hot process units, thus 
decreasing operating costs, caustic ilkalin- 
ity and CO, i \ m. Easily added 
to lime-soda s kk Temp Softeners 
operate ymical i ontinuously at 


te mpe ratures ¢ 
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1 want details on these New Products... 7/** 
Preceding pages tell you what's new in plant 


equipment. Each item is numbered. For more ; IP | lP \P \P [P_ | me 


info on any of them, write in their numbers here 





vow Send me these FREE Catalogs and Bulletins... § 
ew free catalogs and bulletins are listed be- 

ginning on back of this page. To order th | 
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Put 2¢ stamp on self-addressed card and mail My MOMO. 2c cccececccvesccsescecs mitoses oe vecccccecevesceresecseeece 
it to us. We'll pass along your requests to . cant 
the various companies, they'll send the info 
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trom-manulacturer 7 — a 
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Please print 


service 7 
USE THESE caRDS 


First check what you need: more infor- 
mation on a new product or an ad, 
copies of free catalogs, bulletins 











Then describe the product, or literature 
desired. Give model numbers, bulletin 
numbers wherever you can 








Be sure to write in number of page on 
which item appeared, and issue of 
POWER in which you spotted it 





Finally, address reverse side of card 
to the manufacturer concerned 


If you like this quick, direct-to-manufacturer 
service, we'll gladly send you a supply of cards 
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GENTLEMEN: Please send me, without obligation, further informa- 
tion on the following: (Check one and describe) 


( NEW PRODUCT (CD ADVERTISEMENT CO UTERATURE 





Describe item here 








it appeared on poge_of the. issue of POWER. 


This month’s 


FREE Literature 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATION 


BI FILTERS—For ventilation and air condi- 

tioning equipment. my EE, bulletin 100 

ives photos, specifications on v washable 

filters. \ mend Corp, 11 Centre Park. 
Rochester 3, N. 


UNIT HEATER MAINTENANCE — For 

steam and hot water units. 4- - 
letin No. 12 gives installation essent and 
maintenance procedure. Industrial Unit Heater 
Assn, 2159 Guardian Bidg, Detroit 26, Mich. 


B3 PORTABLE HEATERS—Up to 189,000 Btu 

per hr; can be converted to Lane efm cool 
air circulators for summer. 6- bulletin 
L-5391 gives goo construction. 1 Heat 
Machine Co, 6725 Mt Elliott Ave, Detroit 11, Mich. 


B4 AIR COOLING UNITS—For cold storage, 

chilling and processing rooms, etc. 8-page 
bulletin No. 185-F has installation photes, dimen- 
sions. Frick Co, Waynesboro, Pa. 


BOILERS AND AUXILIARIES 


B UNIT STEAM GENERATOR—690 to 20,700 
lb per hr at 212 F, oll or gas firing, "bul 
gered tubes, 4- ~pass construction. 28-page 
fetin 2000 gives 
ferred Utilities Mtg Corp, 1860 Breadway, oa 
York 28, N. Y. 


us BENT TUBE BOILERS—14-page bulletin 
ives data on 10 i ye of VF and 

VS boilers. Drawin: photos. Hen he} 

chine Co, Inc, 1000 Ormaby, Louisville 6, Ky. 


B7 STEAM GENERATOR—<Amesteom unit. 345 

to 17,260 ib per hr. 8-page Dulletin 10606 
describes constructio and auxiliaries, typical boiler 
room layout. Ames Iron Works, Box R-1, Os- 
wego, N. Y. 


Be oy COLLECTORS—Low draft-loss units. 

P for stoker-fired boilers, type 8 for 
losses wader 0.2 in. water, type V for lght- 
weight or fine dusts. 8-page Soaniet. Bubar 
Dust Systems, Inc, Old Lyme, Con: 


Bm SMOKELESS FUEL PRODU 

process distills bituminous ee aan *iignites, 
ete., to recover oils and gases, produce smo 
coke. 16-page bulletin describes apparatus, —~4 
ess and plant we outlines previous methods 
of coke-making. Stilcok Co, 1260 N Mar Vista 
Ave, Pasadena, Calif. 





ELECTRICAL EQUIPMENT 


B10 > nage ye me INDUCTION MOTOR— 
rip- and apna -qeeet , a AW and 
° 4 from 15 on . 
t 3600 rpm. 6-page b etin 61 o8 oh 
aioliouation photos. Allis-Chalmers Mf, 
952 S 70th St, Milwaukee, Wis. 


BI qanceer BREAKERS—DB8-Ion arc-quench- 
5407 a type x — mn and conehes 
gives types, ratings, 
features. posts, xy and selection data. 
Weatingoyse Corp, Box 2378, Pitts- 
urge 5 


B12 ELECTRICAL MAINTENANCE — 24- e 
booklet B-4766 presents complete main- 
tenance program based on renewal parts, repair 
service, field service. Westinghouse ectric 
Corp, Box 2099, Pittsburgh 80, Pa. 


BI SOLDERLESS POWER TERMINALS—Also 
connectors. oo sizes from No 16 a. 

4/0. 16-page catalog gives | a ey 4 rr 

tables. see att marine Products, Inc, 2 

ton St, Harrisburg, Pa. 


B14 ELECTRICAL INSULATION—For manu- 
facturin pang and maintenance. 
Tapes, insulating papers, enol seeee, | — 
mica and silicone products, etc. 96- os 
= properties, prices. Brownell Distributors 
308 Canal St, New York 13, N. Y. 


BI 5 THERMISTORS—Electronic semi-conduc- 
tor control element 
types. 30-page catalog T 
aracteristics, wiring diagra 
Dept, General Electric bo, Detroit i, Mich. 
(Continued on page 216) 
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WHEN YOU’RE COUNTING 


Upetuct 


Battery installations of Superior Steam Gen- 
erators provide extreme flexibility to meet the 
most widely fluctuating steam demands. A hos- 
pital installation illustrates the point. 


From early June through September, steam 
demand is limited to the needs of hot water and 
sterilization. Any one of the three units carries 
this load with ease . . . and at higher efficiency 
than could be obtained by minimum operation of 
a larger boiler. 


When cold weather adds its heating load, a 
second Superior Steam Generator is fired. Only 
the most severe weather demands firing the third 


for performance you can BA NK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 18, N.Y. 


unit . . . which throughout the rest of the year 
provides stand-by equipment which is desirable 
in any operation. 

By employing different combinations of the 
three, (7 in all) allowing each unit in turn to 
share the load; all enjoy longer life at maximum 
efficiency . . . and by using only the number 
dictated by the steam demand, maximum econ- 
omy at every stage of steam demand is assured. 


Let us show you how battery installation can 
serve you better in your new plant... or aug- 
ment your present steam facilities. 

Write today for Catalog 401 


HY Nal] Ole 


T/ 
[U STEAM GENERATORS 








Radar New? 


NATURES RADAR, 


H™ s To survive in his en 
vironment of dark caves and night flying for 
food, the bat has developed a high-frequency radar- 
like system. You can see how it works from these 
highly developed double ears 

He emits sharp cries while 


inaudible to the 


blind. 
back 


immediately 


flying Calls 


human ear bounce from 


And 
picked up by the delicate “receivers,” 


obstructions ahead 


they are 


to guide him. 


With wires stretched across the cave entrance at 


night, he flies in and out without touching them. 
even when blindfolded. But with ears plugged, he 
can't even find the entrance. 

The bat has survived because he adapted himself 
lo ¢ had to That's 


many engineers and plant owners can say 


mditions he meet 


than 
About 


more 





Photo by Ewing Galloway 


Not to a Bat! 


the time some older operators settled down in their 
cane bottomed chairs alongside the old corliss, the 
steam turbine and the diesel engine came along. 
Now the gas turbine and atomic power are peeking 
around the corner. 

But some engineers stubbornly hang on to obso- 
lete equipment. What's worse, also to old ideas! 
All of which reminds me of something that grand 
old man of General Motors Corp, Boss Kettering, 
once said, “NOTHING IS CONSTANT BUT CHANGE.” 

Let’s think that over before we get too satisfied 
with our plant. And if a dumb bat can keep in step 
to survive, there’s no reason why we engineers can't 
do the same. That means taking advantage of every 
new development to give us less 


more power at 


cost. 


Engineer 
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CHEMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS 


An operator asked: 


“Can You increas 


Dowell Service increased production of the well by 900% 


Production of a city water well had 


Dowell furnishes all necessary chemicals, 
dropped to 87 gallons per minute at 


Other recent Dowell jobs 
trained personnel, pump trucks and con- 


40 ft. drawdown. Dowell engineers were 
called. Their chemical treatment of the 
well jumped production to 800 g.p.m. 
at 11 ft. drawdown. Such results are 
not unusual after Dowell Service. 

Pulling of the pump or replacing the 
screen is seldom necessary. Special 
chemicals are pumped into the well to 
remove scale and corrosion products 
from the screen, pump, tubing and face 
of the producing formation. Production 
may also be increased due to enlarge- 
ment of the water passages in the 


trols. Inhibitors protect well equipment 
from metal loss during the treatment. In 
wells producing water for domestic and 
commercial consumption, tasteless, odor- 
less, non-toxic inhibitors are used. 


Savings in time and money through 
Dowell Service are not confined to water 
wells alone—boilers, heat exchange 
equipment, processing equipment and 
water lines have been cleaned better, 
faster and more economically. Contact 
the Dowell office located near you for a 


A power company's evaporators, in use 
for five years, were cleaned by Dowell 
Service in just 9 hours. 

Dowell successfully cleaned a front gas 
seal of a blast furnace. This eliminated the 
necessity for taking the furnace out of 
service. 


The water in an overhead box condenser 
was actually boiling because deposits re- 
tarded heat transfer. Cleaning by Dowell 
lowered product temperature from 190° F. 
to 160° F. without requiring shut down of 


formation itself. free estimate on solving your problems. the condenser or still. 


DOWELL INCORPORATED - TULSA 1, OKLAHOMA 


New York 2 
Boston 16 
Baltimore 
Wilmington 99 
Richmond 19 
Jacksonville 2 
Buffalo 2 
Cleveland 13 
Pittsburgh 19 


Ft. Worth 2 
Chicago 4 

St. Louts 8 
Kansas City 8 
Wichita 2 
Oklahoma City 2 
Houston 2 

New Orleans 12 
Shreveport 69 


Atlanta Mt. Pleasant, Mich 
Indianapolis Hamilton, Oh» 
Louisville Charleston. W. Va. 
Upper Montclair, N. J. Salem, tilinois 
Ardmore, Pa Beaumont, Texas 
Anniston, Alabama Borger, Texas 
Hattiesburg, Miss Midland. Texas 
Lafayette, La Wichita Falls, Texas 
Dearborn, Mich Hobbs, N. Mex 


DOWELL 


% Maintenance cleaning service for industrial heat exchange equipment. 
%& Chemical services for oil, gas and water wells. 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 
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AND CONSTRUCTION 


for 


| More EQUIPMENT NEWS 


Begins on page 154 





AIR AND GAS AFTERCOOLER 
»706 + 


presse d air or 


lero aftercooler, suitable for com 


gases, has 25 to 75% more 


| capacity than previous models manufactured 


INCREASED CAPACITY 





GREATER EFFICIENCY 





MORE FLEXIBLE OPERATION | 





Bayboro Power Plant, Florida Power 


Corporation, St. Petersbura, Fla. 


Increasing population and great industrial growth demanded rapid expansion of 
Florida Power Corporation's Bayboro Plant. 
of 


The solution of this urgent power 


problem is an excellent) example how creative engineering surmounts the 


obstacles met in modern expansion projec ts. 


Making of The 


provided needed additional capacity with increased over-all efficiency and greater 


maximum use existing facilities, Kuljian Corporation’s design 


control flexibility. 


Construction was completed by The Kuljian Corporation on a seemingly impossible 
schedule to permit tie-in to existing equipment during a low-demand period. 
lhe Kuljian Corporation's experience in solving many power generation and utiliza- 


tion problems can help you win your race against time... profitably. 





ENGINEERS -« 


1200 North Broad Street, Philadelphia 21, 
MEXICO CITY * CARACAS * MADRID * ROME * ATHENS * TOKYO © CALCUTTA 


CONSTRUCTORS 
Pa. 


| tion of 


by this firm. Cooling is done by evapora 


Unit 


consumes less than 59% of the cooling water 


recirculating water sprays. 


needed by conventional aftercoolers. 
Niagara Blower Co, 405 Lexington 
Ave, New York 17, N. Y. 


PLUG-IN ALARM 
IN HERMETICALLY SEALED UNITS 
P727 + Tel-Alarm, 


for remote 


ANNUNCIATORS 


automatic alarm units 
signalling of failure 
than-normal operation of 
heaters. These alarms 
and permit 


or other- 
pumps, 
are of unitized con- 
a variety of circuit 
arrangements from one alarm unit. 
self-contained and plug in to 
chassis as easily as a vacuum tube 


valves, 


struction 
yasic 
Units are 
. Chassis 
only in size to 


of Tel- 


is also standard, varying 


accommodate various multiples 
{larm units. 
Anderson Co, 


Chicago, Il. 


4332 N Western Ave, 





For more data on these items, 
p 163 


use post cards, 
Identify request with P and number 





HIGH-CURRENT RESISTOR 
P725 + Powr-Rib, 


resistor, is designed for high-current duty 
in both intermittent 
plications. 


a new edgewound-type 


and continuous ap- 
Resistor offers high heat dis- 
sipation, resistance to oxidation, and ability 
to withstand shock and vibration without 
breaking 

Resistors are suitable for original equip- 
ment or for in existing in- 


or shorting. 


replacement 
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Simplify Valve Inventories! 


These ““RENEWO”’ Valves Convert From Fullway To Plug Type! 


Lunkenheimer “Renewo"” Valves feature renewable and re- 
grindable seats and discs . . . convertible from fullway to 
plug type. Stockroom investment and maintenance expense 
can be cut substantially by users who standardize on the line 
for all their 200-lb. bronze globe valve needs. A similar line 
is also available in the 300-lb. class. 


“Renewo” Valves can be reground, renewed, or converted FIG. 73 
easily. 200 LBS. S.P. 


FIG. 16 
300 LBS. S.P. 


(FULLWAY TYPE) Seats and discs 
of hard, wear-resistant nickel alloy. 
Excellent for general service applica- 
tions. One of the most popular valves 
ever designed. 


(PLUG TYPE) Seats and discs of 
500 Brinell Stainless Steel. Superior 
for severe erosive applications. Max- 
imum resistance to effects of close 
throttling. 


FIG. 73 PS 
200 LBS. S.P. 


a sO. :'16 PS 
Be 200 LBs. $.P. 


WRITE FOR Circular 577, which describes 
the “Renewo”’ line in detail. The Lunken- 
heimer Co., Box 360A, Cincinnati 14, Ohio. 


BRONZE © IRON ¢ STEEL 


THE ONE VRCOQH NAME IN VALVES 


L-952-5 
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NIAGARA AERO HEAT 

EXCHANGERS give sustained full 

capacity in cooling and condensing 

with no dependence on cooling water... 

eliminating the problems of water 

supply, availability, temperature, 
or quality. 


he Heyden Chemical Corp 


Still Operations Improved 


by a New Cooling Method 


@® NIAGARA AERO HEAT EXCHANGERS cool the 
reflux supply or condense vapors at a vacuum by controlled 
evaporation of water directly on the heat exchange surfaces. 

Liquid or vapor temperatures are always held constant by 
the Niagara “Balanced Wet Bulb” control method, which 
automatically varies the cooling effect proportionately to the 
load. The distillation is therefore uniform throughout all 
changes in climatic conditions the year around; it is the 
same in the heat of summer as in the freezing cold of winter. 
Continuous maximum production is thus insured. 

Non-condensibles are effectively separated at the conden- 
sate outlet, with notable sub-cooling after separation for 
greater vacuum pump efficiency. 

Use of Niagara Aero Heat Exchangers reduces your oper- 
ating costs and removes many sources of your troubles in dis- 
tillation column operation. Ask for new bulletin #120. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 
Dept. P, 405 Lexington Ave. New York 17, N. Y. 


Experienced District Engineers in all Principal Cities of U. S. and Canada 


More EQUIPMENT NEWS 


Begins on page 154 





stallations where high-current and good 
heat-dissipating characteristics are required. 
They are particularly applicable in motor 
controllers, load banks, plating and welding 
equipment, as well as motor starting, plug- 
ging, field discharge, and dynamic braking 
in de controllers. 

Available in values from 0.100 to 2.85 
ohms. They are rated at 375 C (707 F) 
temperature rise (NEMA standard) on the 
ribbon. Full-rated capacities range from 
18.0 to 108 amperes. Bulletin No. 141 
available upon request, 

Ohmite Mfg Co, 4823 Flournoy St, 
Chicago, Ill. 





For more data on these items, use post cards 
p 163 Identify request with P and number 





GRAVITY CONVEYOR 
°715 + Industrial gravity conveyor, the 
Rapid-Wheel, has 32 in, deep channel 


frames of 12-gage steel; comes in 5 and 
10 ft sections, 12 and 18 in. wide and also 
in 45 and 90-degree curves. It combines 
the advantages of a conventional wheel grav 
ity conveyor with the added benefits of 
extra rugged construction and increased 
capacity. 

The Rapids-Standard Co, Ine, Dept 
IRS, 342 Rapistan Bldg, Grand Rapids 
2, Mich. 


SEALED BALL BEARING 


P731 + Bearing is designed to keep dirt 
out and lubricant in. It is interchangeable 
with conventional non-sealed bearings. 
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- PINE Oty 


FROM THE TOP STEEL PRODUCER 
TO A LEADING CHEMICAL HOUSE 
A YEAST COMPANY 


AND A MEAT PACKER 





Praver SERVES G2 DIFFERENT COMPANIES 
IN THE GREAT CHIGAGO INDUSTRIAL AREA! 


of industry in the Chicago area and elsewhere throughout the country 

62 different companies, producing everything from steel to beef, have 
found the Heat Prover an important aid to increased production and big 
dollar economy. 


WHEREVER A FURNACE OPERATION IS INVOLVED, Heat Prover can help 
increase productivity by providing 

Rapid, continuous sampling. 

Simultaneous reading of oxygen and combustibles. 

Direct measurement of oxygen and combustibles. 


Easy portability. 


No maintenance; no re-calibration. 
REMEMBER: Heat Prover is not an instrument vou buy but a service we supply & RV] C - 


Contact the Cities Service office in your area and learn how Heat Prover can 
serve you Or write CITIES SERVICE OIL COMPANY, Dept. G 22, Sixty Wall Tower, 


New York City 5. QUALITY PETROLEUM PRODUCTS 
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Deming ‘‘MOTOR-MOUNT” Con- 
densation Return Units (above 
and at right). Single and Duplex 
units for 2,000 to 40,000 sq. ft. 
of radiation. 


Deming Fig. 4958 Centrifugal 
Jet Units (below) for 500 to 
10,000 sq. ft. of radiation. 


@ These modern, efficient “fuel-savers” return the 
condensate from steam coils, radiators, or steam 
operated equipment back to the boiler. 


Deming “Motor-Mount” centrifugal pumps are used 
on Deming “Motor-Mount” Condensation Return Units. 
Pump motors have standard “NEMA” 
type “C” mounting flange and are 
furnished for single phase, two or 
three phase or for direct current, 
as specified. 


“Motor-Mount” pumps are equipped 
with enclosed type bronze impeller 
and stainless steel pump shaft. Deep 
stuffing box is provided with con- 
ventional packing rings for grease 
lubrication. 


Deming Fig. 4958 “Hotshot” Con- 
densation Return Units are equipped 
with a centrifugal jet pump. Entire 
pumping unit and jet can be removed 
for cleaning without disturbing any 
of the piping. 

Ask your Deming Distributor or write 
us for illustrated Bulletin No. 4400 
which includes performance tables to 
simplify selection of proper unit to 
meet specific requirements. 


THE DEMING COMPAKY 
547 Broadway * Salem, Ohio 


More EQUIPMENT NEWS 


legins on page 154 








Seal is made of stable DuPont Fairprene 
and is not affected by petroleum-base lu 
bricants, normal operating temperatures, or 
aging. 

Effective sealing—with extremely light 
contact and low friction—is provided by 
extending seal below steel retaining ring. 
This forms a flexible lip that lightly touches 
a smooth, uniform chamfer of inner ring. 
SKF Industries, Inc, Philadelphia 32, 
Pa. 





For more data on these items, use post cards, 
p 163. Identify request with P and number 





CINDER CRUSHER 


P751 - Spec ial 3-roll cinder crusher 
speeds up job of crushing boiler furnace 
cinders to a suitable size for quick disposal 
to concrete block plants. It produces 15 
tons of —3¢-in. and up to 50 tons of 
*%4-in. cinders per hr, handling entering 
pieces up to 6 in. A large hopper and 
enclosed rolls prevent spillage, and direct 
material to crushing rolls. There are de- 
signs for permanent mounting or portable 
service . 
Eagle Iron Works, 129 Holeomb Ave, 
Des Moines, lowa 


TEMPERATURE CONTROL 


P732 + Instrument for close control of 
electrically heated or fuel-fired industrial 
process equipment. Pyr-O-Vane controller 
is a time-proportioning indicating millivolt- 
meter controller for use on small heat 
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for Easy-Safe-Sure 
Remote Valve Operation 


LimiTorque valve operation is the ultimate in ease and simplicity . . . 
just the pressure of a finger and LimiTorque will open and close 
valves up to 120” diameter. 

Think of the savings effected in time and money by eliminating 
men going from one valve to another, many of which are at distant 
locations—not to mention the time required to shut or open each 
valve. LimiTorque Remote Control not only prevents this waste, but ® 
enables one man to operate all valves from a central location and Li M iTor QUE 
actually see on a panelboard whether the valves are open or closed. 

Various types are available for different requirements on all For details, send for our 
makes of valves: globe, gate, butterfly, plug, etc. LimiTorque may 96-page catalog, L-50. 
be actuated by any power source, such as electricity, water, gas, 
oil or air. Your valve manufacturer can supply LimiTorque Controls. 


ERIE AVE. AND G ST., PHILADELPHIA = PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Simplify Valve Maintenance! 


APPLICATION 


Stickle Spring Balanced Reducing Valves 


are available in 


and | 


three sizes—' 


i. es 


Each proves exceptionally satis 


factory for any standard service on water, 


steam, or air. Results are guara 
advance of installation, on a full 


back basis 


OPERATION 


Reduced pressure is connected 


nteed in 


, Money 


to “A’ 


and is in direct contact downward with 


diaphragm “F” through 


internal port 


thereby ke:ping diaphragm water sealed 


at all times 


sure on top of valve, assures 


closing against dead end 
spring “G”" 
at bottom, to obtain variation in 
reducton. For additional facts 


free bulletin, below 


Spring ’D,”’ plus initial pres 


positive 


Tension in 


is changed by set-screw ‘I’ 


pr-ssure 


send for 





Specify Stickle 

Reducing Valves. 
Re-grind the Valve— 
Replace the Diaphragm 
—Without Tearing Down 
The Line! 


No need to tear down the line 
to inspect or service this Stickle 
Spring Balanced Reducing 
Valve! You can get at any indi- 
vidual part without removing 
valve body from the line. Valve 
is not attached to diaphragm 
can be separated easily. Entire 
diaphragm case is also quickly 
detachable. (See exploded view, 
at left.) 





STICKLE STEAM SPECIALTIES COMPANY 


2265 VALLEY AVENUE 


ST SRST SCRE REESE ESE SES ST SESE EeSEeEeEEETEETES! 
. 


FREE! Get all the illustrated 
facts about cost-cutting Stickle 
Valves. Send for Bulletins 235, 
255, and 435. No obligation, of 


course! 


nN 





INDIANAPOLIS, INDIANA 


Stickle 
Equipment 


Cuts the cost of steam 


| More EQUIPMENT NEWS 


Begins on page 154 





treating furnaces, plastic extruders, nylon 
heat setting equipment. 

It is designed to provide straight-line 
control where rapid heating rates, small 
heating capacity or abnormal process lags 
are encountered. Gears supplied with each 
instrument provide a choice of six cycle 
times to meet varied process requirements. 
Minneapolis-Honeywell Regulator Co, 
Brown Instruments Div, Wayne & 


Windrim Aves, Philadelphia 44, Pa. 





For more data on these 
p 163 Identify request 


items, use post cards, 
with P and number 
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LABELING TAPE 


write on this 
Label is 


prool smudge proot ind is available in four 


710 - 


sensitive tape 


You can pressure 


waterproof, oil 
colors, seven widths and two roll lengths. 
Labelon has long life 
uses like machinery and parts identification, 


labeling, 


and many industrial 


£. circutt 


warranty dating, special 


Labelon Tape Co, 450 Atlantic Ave, 
Rochester 9, N. Y. 


PLASTIC CONDUIT 


P729 + Flexible plastic pipe encloses and 
ects electrical wiring. It is a good in- 


sulator—-dielectric strength is 500 volts 


per mil——can be installed with a minimum 


of time and expense, and offers dependable 


protection tor 


Carlon 


many years. 


plastic pipe is flexible, cz he 
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CORROSION which results from chemical or 
electrochemical reaction between a metal and its 
environment may lead to serious loss of metal, to 
fracture and to deposits. Corrosion deposits are 
usually precipitated on or near the corroded area. In 
certain instances, however, they may be deposited 
a considerable distance from the point at which the 


metal is undergoing attack ... (Ref. ASTM D 1129-51 


Yse DREW POWER CHEMICALS 


Corrosion may be active in your boiler water system now—ready 
to cause expensive trouble in boilers, steam and condensate lines. 
Serious deposits may result from corrosion. It’s time now to 
inspect your boiler system thoroughly, to avoid inconvenience 
even plant shutdown. 

So, draw a bead on boiler system corrosion, Mr. Engineer. Call 
for the Drew Power Chemicals Engineer. The water samples and 
operating data he obtains in your plant will be thoroughly ana- 
lyzed in the Drew Laboratories. You’ll be given specific recom- 
mendations for corrective or preventive treatment. Furthermore, 
your Drew Engineer will give you frequent and continuous help 
in your plant. 

Thorough investigation, proper treatment and frequent service 
have made Drew one of America’s fastest growing water treat- 
ment companies. Consult the nearest Drew Engineer, or write 
for information. 


Power Chemicals Division 


E. F. DREW & CO., INC. DREW 


15 East 26th Street, New York 10, W. Y. PRODUCTS 


AJAX, ONTARIO 
SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS 


Seruice throughout the United States, Canada and South rémerica 
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Write for your free copy of Mag- 
nolia’s Size and Weight Charts. 


THROUGH INDUSTRIAL DISTRIBUTORS 


2 
iy 
"as, 


a Ore. 


MAGNOLIA METAL'COM 
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curved to follow irregular surface contours, 
and structural plans, It can be bent cold 
and fastened to building framework. Sup- 
plied in lengths to 400 ft, it requires 
minimum number of fittings. Carlon is 
extremely light, weighing only 1/9 as much 
as steel of comparable diameter. It can be 
handled easily by one man. 

Carlon Products Corp, 10225 Meech 
Ave, Cleveland 5, Ohio. 





For more data on these items, use post cards, 
p 163. Identify request with P and number 
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ELECTRICALLY-HEATED VALVES 


P704 + Heated valves, 2 to 6 in., with 
pneumatic, hydraulic, solenoid or manual 
control are available with either 110- or 
220-v heating elements. Input ranges from 
400 to 3000 w per heating unit. Tempera- 
tures as low as —110 F can be carried in 
lines fitted with these valves without danger 
of valve mechanism freezing. 

Okadee Co, 332 S Michigan Ave, Chi- 
cago 4, Ill. 


ATOMIC-HYDROGEN WELDER 
°752 + Redesigned atomic-hydrogen trans- 
former welder incorporates a new hot-start 
circuit, silicone insulation, and an extra- 
wide current range (10 to 100 amp) that 
allows use of one machine on all applica 
tions. The range is divided into two sections, 
10 to 35 and 35 to 100 amp, each extending 
full length of indicator scale. This allows 
precise current settings. 

Unit includes power factor correction 
capacitors, portable start-stop pushbutton, 
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“HOW WE SAVE MORE THAN °90,000 a YEAR 


BY BURNING COAL THE MODERN WAY?” 


says W. H. FISHER, Plant Engineer, Kerr Bleaching and 
Finishing Works, Concord, North Carolina. 


“Powering our plant used to take nine boilers—now one does 


Oe tr oe 


the same job using 30% less fuel! 6 firemen now do the work of 


18—thanks to modern coal-handling equipment and automatic 


Seg 2 ig ven 


. 
* 


controls. That’s why we say, you can’t beat bituminous coal 


atet: 


burned with modern equipment.” 


vs o 
Sone 


rt she Ke? 


* 


Above is a view of the plant’s modern, space-saving 
coal-storage silo. To the left is a close-up of the firing 
aisle, showing the spreader stoker and the main 
control panel. Coal handling is automatic and dust- 
tight throughout. Automatic controls regulate firing, 





drafts and feed-water—give maximum efficiency at 
lowest cost. 


Burning coal the modern way can save you 
money, too! First, labor costs can be cut to a 
minimum with up-to-date coal- and ash-handling 
equipment. On top of that, today’s combustion 
installations give you 10 to 40% more power from 
each ton of coal than was possible a few years ago! 
If you're planning to modernize, or if you're 
it ay < ‘aes ee building a new plant, call in a consulting engi- 
you ¢ neer. He'll show you how you can get big savings 
by burning coal in a modern plant designed to 
meet your specific needs. 

America’s coal reserves are virtually inexhaust- 
ible; America’s coal industry is the world’s most 
productive and efficient. That’s why coal has a 
future dependability of supply that no other fuel 
can offer. That’s why, of all fuels, the price of 

coal is most likely to remain stable. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal A iation, Washi , D.C. 





FOR ‘HIGH EFFICIENCY ig FOR LOW COST 


YOU CAN COUNT ON COAL! 
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PRESSURE Seals lt! 


@ This R-P&C Valve has an inside bonnet which 
is forced tightly against a special metal sealing ring 
by the pressure in the valve. It stays tight under 
conditions of varying pressure, and the compensat- 
ing wedge makes it easy to open and close. Also 
made as a globe valve. 


Designed for high pressure, high temperature serv- 
ice. Cast steel construction. Sizes from 214” to 12"; 
pressures to 1500 lbs.; temperatures to 1100° F. 

For further information, see your R-P&C dis- 


tributor or write the nearest R-P&C district office. 


R-Pac VALVE DIVISION 


AMERICAN CHAIN & CABLE va Ives 


Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 








| More EQUIPMENT NEWS 


Begins on page 154 





automatic gas shutoff and stepless current 
control. 

Welder operates on 60-cycle single-phase 
voltage with a 75 amp rating. It is 41% in. 
high, 18%4 in. in diameter and weighs 350 
Ib. 

General Electric Co, Schenectady 5, 
N.Y. 





For more data on these items, use post cards 
p 163 Identify request with P and number. 





MONO-BED DEMINERALIZER 


P714 + Completely automatic, supervision- 
free Mono-Bed demineralizer, available in 
flow rate capacities from a few gallons per 
hr to 5000 and up, requires no steam power; 
provides an effluent with a mineral content 
of virtually zero (resistances as high as 
20,000,000 ohms per cm). When effluent 
conductivity falls below standard, treated 
water is discharged and warning lights go 
on. A flick of a switch puts the unit through 
its regeneration cycle automatically. 
Penfield Mfg Co, Inc, 19 High School 
Ave, Meriden, Conn. 


SMALL MOTOR 


P753 + Water motor features an excep 
tionally short overall length. Well suited 
to applications requiring a totally enclosed, 
air cooled unit with a flat design. Available 
in ratings from 1/20th through 5 hp and in 
speeds from 450 to 3,600 rpm, single- or 
polyphase. 

For ventilating and air moving installa- 
tions the motor is mounted within piping 


POWER * JULY 1952 





WICKES speeds every 
step to get your 
boiler installation 
Tale Mme) of-tceliceyal 


From the moment you place your order for a Wickes boiler, Wickes engineers and production 
men swing into action. They know that when you want a new steam generator, you want it 
fast and they rush production to get it to you. Wickes does the whole job, too—from the time the 
first drawings are made right up to the day you raise steam pressure. They build the boiler and 
they handle every last detail of installation. Then Wickes service takes over and continues for 
the life of the boiler. Wickes sales engineers and maintenance men in most principal 

cities are ready to serve you day or night. 

Wickes can fill your requirements for steam generators up to 250,000 Ibs. per hour and 

1000 psi.—all types of multiple drum boilers adaptable to any standard method of firing. 
Wickes boilers operate at a high degree of efficiency and owners’ records show modest 
maintenance costs. Write today for descriptive literature 


cr consult your nearest Wickes representative. 


140 
THE WICKES BOILER COMPANY 
DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 © SALES OFFICES: Atlanta * Boston * Buffalo * 
Chicago * Cincinnati * Cleveland * Denver * Detroit * Greensboro, N.C. * 
Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City 
* Pittsburgh © Portland, Ore. * Saginaw * San Francisco * Springfield, Ill. © 
Tampa, Fla. * Tulsa * Washington, D.C. 
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a handy guide More EQUIPMENT NEWS aiid 


t oe t h e se | ec t i on or vent. Frame design permits mounting 


(1) by means of “ears,” (2) by drilled and 
tapped holes in endbells, or (3) by any 


e 
° f m e t e ri n Q other special requirement of the user. 


Wafer motors are quiet running and are 


an d p r °o p °o rti ° n i n g p U m p & available in a wide number of frame sizes. 





Reuland Electric Co, Alhambra, Calif. 


f— , 
| 





For more data on these items, use post cards, 
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MASONRY WATER REPELLENT 
P754 + Ranetite No. 11 is a silicone-base 
water repellent for above-grade masonry. It 
is clear and invisible, can be sprayed or 
brushed on. It can be painted with oil- 
base paints. 

Ranetite Mfg Co, 1917 S Broadway, 
St. Louis 4, Mo. 


In this new catalog and pump selection manual for 
Hills-McCanna “U” Type Metering and Proportioning 
Pumps is all the information, including prices, for the 
selection of exactly the right pump for handling over 
300 substances. Clearly and concisely, this helpful 
booklet gives all the necessary information and specific 
recommendations to cover the vast majority of needs PACKAGED DEHUMIDIFIER 
that can be filled with a Hills-McCanna “U” Type Pump. P703 + Dryomatic is a portable heavy 


duty dehumidifier suitable for many differ 
If your operations involve the metering or proportioning ent industries. Precise humidity control 


down to 15% in rooms up to 10,000 cu ft 


of small volume flows, you will find this catalog a useful i> Giintnain, Miodel SECT anpunellie: tots 


addition to your files. We will be pleased to send you perature range is —40 to 100 F. 
Dryomatie Corp, 812 N Fairfax St, 


a copy on request. HILLS-McCANNA COMPANY, cain Cn, 
2369 W. Nelson St., Chicago 18, Illinois. 


Hills-McCanna “U” Type Pumps 
are reciprocating, variable stroke, 
mechanical drive units with max- 
imum capacities ranging from 
0.10 to 24 gph. per feed. One, 
two, three and four feed assem- 
blies are available. Operating 
pressures up to 5,000 psi. A four 
feed unit is shown at the left. 


 HILLS-MCCANNA ‘i 3 
metering and proportioning pumps pcre PORCELAIN VALVES 


Also Manufacturers of: Saunders Patent Diaphragm Valves 
force Feed Lubricators ©® Magnesium Alloy Sand Castings 


P701 + Tujclad valves and fittings are 
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PROVIDES 
STRENGTH and DURABILITY 





The resilient core of this packing is bonded to the inner braids 
with a binder which makes the interior impervious to liquid 
pressure, permitting the soft outer braids to absorb a portion 
of the liquid and keep it in contact with the plunger or shaft 
surface. Soft lead wires, interspersed in the outer braid, are 
sufficient to promote low friction contact and protect shaft or 
plunger surface. 


This packing may be used against either fresh or salt water; 
for circulating pumps, high pressure hydraulic apparatus, hydro- 
turbine shafts, water works pumps, ship propeller shafts. For 
high or low pressures; temperatures to 200° F. 


In sizes 4%" and up. Write today for full details. 
STYLES BRANCHES 


BOSTON, MASS NEW YORK, N. Y. 


187-F Rings CHICAGO, ILL PHILADELPHIA, PA 
DETROIT, MICH PITTSBURGH, PA. 
387-F Coil and on Reels LOS ANGELES, CAL SAN FRANCISCO, CAL. 
NEW ORLEANS, LA SEATTLE, WASH. 

ST. LOUIS, MO 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 








BELCO horizontal _ ‘oe EQUIPMENT NEWS 


made of zero-porosity porcelain armored 


filters provide low °°») 8" & 


woven cloth impregnated with a phenolic 





resin. Armoring is regularly available on 


all Lapp standard Y valves, flush valves, 
cos read Ee coe ay er pipe and fittings I, to 6 in... plug cocks, 


ifety valves, and other units. 


NCORPORATE AUTOMATIC BELCO RATE OF FLOW Lapp ng 0, ~ Process Equip- 
CONTROLLERS FOR OPTIMUM CONTROL Se ee eee 
- ‘5 a } 





For more data on these items, use post cords, 
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AIR-HYDRAULIC TOOL 


P712 + Direct-coupled, without toggk 
links, pivot pins, levers or cams, new air 
powered hand tool operating on pressure 
from 75 to 150 psi gives the power of a 
hydraulic tool in a compact, light, (40 oz) 
hody. It can be taken to any job where 
in air hose can follow and does an excel 
ent job in operations like staking pressure 

terminals 

Belco provides auto Thomas & Betts Co, Inc, 46A Butler 

matic or manual filtra | St, Elizabeth, N. J. 

tion equipment tor any 

flow capacity. The ex 


ENGINE LUBE OIL 


perience of Belco engi ‘ 
neers in process control ’ j F 9: hell R 


nula oil, was designed to 
is unmatched. The Bele 
Rate of Flow Controller 
insures constant rate of 


xtend life of automotive type 


i ind gasoline engines operat 
some industrial stop-and-go, low 
flow under varying pres ‘ , 
emperature service. Oil was developed to 
sure conditions The ; } . 
re solve problem of engine wear and fouling 
unit is sensitive, accu- 
caused by certain operating conditions that 
rate and designed for 


low head loss. More 
information ? Ask the 
Belco man! 


are aggravated by low loads, high sulphur 
fuels and low temperature operations. 


Shell Oil Co, 50 W 50th St, New York, 
N.Y. 


BELCO CAMOMATIC VALVE 


TOGGLE BOLT 
*We invite your consultation regard 
ing all water conditioning require rat New toggle bolt, Super-Grip 3-in-1, 
ments. Get acquainted with our ed with (1) the head of the 
organization for authoritative assis t tside the wall (2) the nut outside 
tance and close cooperation. Write t | t | | 


¢ oggles purchased separately 
for late descriptive bulletins. av healt. Toesle heel is 
1 


olt diameters from 4s up to 


Belco Industrial Equipment Division, Inc.  q........... 


7 Super-Grip Anchor Bolt Co, Inc, 3333 
PATERSON 3, NEW JERSEY Toe N 22nd St, Philadelphia 40, Pa. 


REGISTER 
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3NEW BOOKS JUST PUBLISHED 
SEND FOR YOUR COPIES TODAY! 


@ Adsco’s three new bulletins— one on Corruflex 2. INSTANTANEOUS HEATERS - 56 pages, 
Packless Expansion Joints, one on Instantaneous with 49 pages of tables. Capacities and pressure 
Heaters, and one on Convertors—are the most drops for 198 heaters at 9 steam pressures and 
authoritative in the industry. These new bulletins 12 temperature ranges. Special information and 
will provide ready information you will always tables on coolers and on booster, swimming 
need. Here they are: pool and other types of heaters. 

3. CONVERTORS... 39 pages, with 24 pages of 
T, CORRUFLEX. .. 28 pages with complete in- tables. Capacities and pressure drops for 148 
formation on selection, specifications, and instal- convertors at 7 steam pressures and 15 tempera- 
lation; 9 pages of tables on weights and dimen- ture ranges. Detailed instructions on how to 
sions. Drawings of 3 typical piping arrangements; select a convertor. Special charts and informa- 
29 drawings of basic joints and their variations. tion on problems related to convertors. 


MAIL THIS COUPON TODAY! 


AMERICAN DISTRICT STEAM COMPANY, INC, Dept. PO-7 
North Tonawanda, N. ¥ 


Please send me the bulletins checked 


Corruflex Packless Expansion Joints 
Instantaneous Heaters 


Convertors 


Name 
Company 
Address 


State 
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Planned for Expansion on 
so the Logical Choice was 


HOME for 
JEWISH AGED 


Kansas City, Mo. 
* 


KIVETT & MYERS, Architects W. L. CASSEL, Engineer 


Three Kewanee Heavy-Duty Oil-Fired Boilers installed by 


a A. D. JACOBSON PLUMBING and HEATING CO. 


8 
In planning institutional buildings today . . 
careful consideration must often be given to later 
expansion of both building and equipment facilities. 


Kewanee Boilers are capable of producing more steam 
than is guaranteed by their rated capacities, hence are 
ideally adapted when later expansion is needed. This fact 
plus a well known dependability and economy of 
fuel makes Kewanee the logical selection for important 
buildings of every type. 


KEWANEE-ROSS CORPORATION 


Division of Amrnicay Raniaror & Stardard Sanitary cosronanon 


KEWANEE, ILLINOIS 


More POWER NEWS 


Begins on page 148 





Vulcan lines of steam-plant equipment. 

The Northern Equipment Division, of 
Erie, Pa., makers for many years of Copes 
feedwater regulators, desuperheaters, pres- 
sure-reducing valves and other boiler con- 
trols, has been consolidated with Vulcan 
Soot Blower Division of DuBois, Pa. The 
new unit, known as Copes-Vulcan Division, 
has just taken up headquarters in a new 
plant at 939 W 26th St, Erie. 

This new plant provides twice the total 
space of two former locations. Facilities for 
engineering, research and manufacturing 
have been substantially expanded and mod- 
ernized. So have the executive, administra- 
tive and sales offices. 

George L Davis is president of Copes- 
Vulcan Division with Edwin W Nick chair- 
man of the board. Other officers are: Wil- 
liam L Hunter, vice-president; W N Me- 
( reight, secretary; Edward W Scarlett, 
controller; Mary C Kelly, asst controller. 

D E Hibner, Jr, is vice-president, sales, 
and consulting engineer. Other sales execu- 
tives are: W J McDonough, general sales 
manager; Don Allshouse, advertising man- 
ager; Paul G McHenry, manager, proposi- 
tion dept; W E Veenschoten, manager, 
foreign sales. 

The engineering staff includes: VV 
Veenschoten, vice-president; F W_ Bunt- 
ing, chief engineer; and Joseph Kissick III, 
assistant chief engineer. H H Weining is 
director of research and development, with 
Henry S Knarr and Robert F Painter as 
assistants, 


Coming Events 


Sept 8-12—Seventh National Instru- 
ment Conference and Exhibit, Publix 
Auditorium, Cleveland, Ohio. Instrument 
Society of America, 1319 Allegheny Ave, 
Pittsburgh 33, Pa. and the Industrial In- 
strument and Regulator Div of the ASME, 
29 W 39th St, New York 18, N. Y. 


Sept 9-13—Seventh National Chemical 
Exposition, Coliseum, Chicago, Ill. Chi- 
cago Section, American Chemical Society, 
86 E Randolph St, Chicago 1, Ill. 


Sept 11-12—Centennial of Engineer- 
ing, Chicago, Ill. Energy Symposium spon- 
sored by ASME, 29 W 39th St, New York 
18, N. Y. 


Sept 22-24—Petroleum Div, ASME, 
Hotel President, Kansas City, Mo. O B 
Schier, meeting chairman, ASME, 29 W 


39th St, New York 18, N. Y. 


Oct 19-24—Annual Meeting American 
Welding Society, Bellevue-Stratford Ho- 
tel, Philadelphia, Pa. J G Magrath, secy, 
AWS, 33 W 39th St, New York 18, N. Y. 


Oct 30-31—Fifteenth Joint Meeting, 
ASME Fuels Div, American Institute of 
Mining Engrs, Philadelphia, Pa. O B 
Schier, meeting chairman, ASME, 29 W 
39th St, New York 18, N. Y. 

(More Power News on page 186) 
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“Cultivated’? Hides 


THE FOUNDATION FOR LESS COSTLY, 
MORE PRODUCTIVE DELIVERY OF POWER 


By means of expert “cultivation” raw hides of the finest 
quality are transformed into Rhoads Tannate Leather Belt- 
ing. Through Rhoads exclusive tanning processes, the 
natural characteristics of leather are developed to a much 
greater degree. For instance, its strength is made stronger 

. and its physical grip on pulleys made glove-like. It’s 
made to withstand shock and long hours of continuous 
operation. These qualities are built into Tannate by special 
“cultivation”. They give Tannate belting higher capacity, 
longer life, than any ordinary oak belting. Write for Rhoads 
new Data File on the application of Tannate Leather Belting 
on short and long center drives. J. E. Rhoads & Sons, 35 N. 
Sixth St.. Philadelphia 6, Pa. 


wcrAmnatrte 
IN ACTION 


This chipper drive in a mid. 


western paper mill demands 
the high capacity of Tannate 
Leather Belting to absorb the 
intermittent, heavy shock 
loads . . thus protecting 


motor and bearings. 


1. «. RHOADS « sons 


PHILADELPHIA « NEW YORK 
CHICAGO . ATLANTA 


YEARS PRODUCING FINE LEATHERS 


More POWER NEWS 
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Tavazzano Power Station 
Uses Natural Gas Fuel 


The first Italian steam power plant to use 
natural gas fuel, and the first ECA spon 
sored venture to combine the cooperation 
of American and European engineers and 
manufacturers, was dedicated at Tavazzano, 
near Milan, Italy, on June 1. 

The Societa Termo Elettrica Italiana 
(STE) made the announcement through 
Dr Valerio Havas, consulting engineer of 
New York City. Dr Havas served as Ameri 
can liaison engineer during the two years 
of its planning and construction. 

Tavazzano power station marks a turning 
point in Italian economy, so far exclusively 
dependent on hydro and on foreign fuel. 
This plant, in the industrial heart of the 


country, will burn natural gas from newly 
developed nearby wells in the Po valley. 

Before the war, Italy’s electrical indus 
try was based almost entirely on hydro 
power. No generating capacity was added 
during the war, the end of which found 
Italy in a desperate situation. Its indus 
trial centers were destroyed, its power 
plants shattered. Then the country had 
several consecutive years of drought. 

At that point the Marshall plan made it 
possible to add up to-date steam power 
plants. At Tavazzano only equipment not 
obtainable in Europe was financed through 
ERP funds 

This 125,000 kw power station compares 
favorably with the most advanced ones in 
the U.S. It was planned, designed and 
erected by Montecatini Corp, Italy’s fore 
most che mit il combine and one of S1 Els 
holding companies. The two 62,500-kw 
turbine-generators and their auxiliary equip 
ment were manufactured in Europe, while 
the steam generating equipment, their com 
plex controls and some other special equip 
ment were built in the U. S 

The two boilers, manufactured by Com 
bustion Engineering-Superheater of New 
York, are rehe evele units, each deliver 
ng 475,000 Ib of steam per hr, at 970 F. 
1850 psi. These are the first entirely out- 
door boilers installed in Europe. 


Synthetic Gasoline 
Still a Dream? 


Synthetic gasoline is not an ersatz sub 
stitute for today’s fuel and it’s not a mir 
] } 


icle substance. It is simply a_ gasoline 


refined by familiar processes from crude 


oil derived from coal or oil shale. And 


its going to have to make its own way by 


ting with present-day fuel on a basis 
and quality. 

overnment plans to make synthetic gas 
oline from coal by hydrogenation “are most 
unlikely to succeed” in providing such a 
competitive motor fuel according to L C 
Kemp Jr, director of research for the Texas 
Co, in a speech before the National Pe 

troleum Association convention. 
A good deal of confusion has arisen over 
ontrasting indus ind government figures 
overing the cost turning the nation’s 


leposits into gasoline 
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fluor’s modern 
research facilities 


test new developments — verify efficiency 


SOSH HE ESTEE EEESESESEEEEEEEEEESHSEEEEEEEESESEEEOS 


At Fluor, the proof of the design is in the testing. Before 
new Cooling Tower developments are incorporated into stand- 
ard design, they are subjected to rigorous tests in this modern, 
commercial-size tower testing laboratory. Here, design and 
performance efficiency of every new development is determined 
through complete ranges of actual heat transfer conditions. 
Realistic rating data is established under conditions paralleling 
those of plant and process operations. 


Fluor Cooling Tower Testing Fa 
commercial-size installation cor 
pump house, instrument house 
BIU/H boiler, test basin, and a 40’ 
test tower. 


What this means to you... 


The motivating power behind Fluor’s continuous research 
and development program is to a/ways provide the most efficient 
cooling tower available. This fact, combined with, Fluor’s 30 
years of active experience in designing major cooling tower in- 
stallations for the petroleum, chemical, and power industries, 
means many things to the man seeking a factual tower recom- 
mendation to meet his exact cooling requirements. 

A Fluor Cooling Tower recommendation means that all 
variables are included and compensated for. It means that all 
component parts, as well as all design theory, have been tested 
and evaluated under actual operating conditions. And, it means 
that a Fluor-designed cooling tower will perform at rated heat 
transfer efficiency under the conditions of installed operation. 
You can be sure with Fluor! 


EEL WOR a 


Designers ~Fingineers ~ Constructors -TVanufacturers 
aUgner negen Constr anufactu 


THE FLUOR CORPORATION, LTD., 2500 S. ATLANTIC BLVD., LOS ANGELES 22, CALIF 
New York, Chicago, Pittsbu Boston, Tulsa, Houston, S Birmingham and 


n the 


Head Wrightson Pr es Ltd.. Teesdale Hou 


POWER + JULY 





Y 


q 


n4 


SE TLY 


floor gratings 


send for new 
free catalog 
tells how 

to buy 

floor 


gratings 


BORDEN METAL PRODUCTS C 


Green Lane, Elizabeth, N. J. 


Gentlemen 


Please send me Borden Catalog No. AT-253 


co. nome 
st. and no 


city, state 


See our Catalog in Sweets 
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Last year the 


advocating an immediate coal-to-oil pro- 


gram, announced synthetic gasoline could 
be made by coal hydrogenation for 12 cents 


he 


on the basis of studies requested by Inte- 


a gallon. National Petroleum Council 


rior Secretary Oscar Chapman placed the 


cost at 41 cents a gallon. 


Schedule 5 Pipe 
Conserves Stainless Steel 


Because nickel and other alloys are in 


short supply, more and more emphasis is 
being placed on light-walled Schedule 5 
stainless-steel This new pipe, pro- 
duced by several mills, recently received 
the approval of the Correlating Committee 
of the American Standards Assn. 

When compared with heavier pipe, such 
as the well-known Schedule 40, this new 
pipe schedule provides two or three times 
the pipe footage per pound of stainless 
steel. Thus, in addition te conserving 
critical alloys, Schedule 5 stainless pipe 
gives outstanding savings in cost for mate 
rial. Made from the standard stainless 
analyses as set up by the American Iron 
and Steel Institute, the pipe offers full 
corrosion resistance in every respect 

From the strength standpoint, Schedule 
5 stainless pipe is satisfactory for the vast 
majority of 


pipe. 


applications in industry. It 
will provide an excellent margin of safety 
with working pressures up to 150 psi. In 
below 2 in. OD, 


can be 


the smaller diameters, 


working pressures considerably 
higher 

Comparison of the wall thickness of 
Schedule 5 with Schedules 40 or 10 stain 
less pipe shows that the new schedule gives 
a considerably larger inside diameter, and 
thus a larger internal cross-sectional area. 
Outside diameters of the pipes are iden 
tical, which facilitates the use of Schedule 


5 with existing installations of Schedule 40 
or Schedule 10 pipe. 


Atomic Energy Commission 
Considers Reactor Studies 


The Atomic Energy Commission recently 
announced negotiations are nearing com- 
pletion with four groups of business and 
industrial firms under a previously an- 
nounced program for expanded participation 
in reactor development projects and that 
no additional groups can be admitted at 
this time. 

The four proposals provide for special 
studies of the practicability of business and 
industry building and operating reactors for 
the production of fissionable materials and 
power. They are submitted by: (1) Mon- 
santo Chemical Co, St. Louis, and its asso- 
ciate, Union Electric Co of Missouri, St. 
Louis (2) Detroit Edison Co of Detroit and 
Dow Chemical Co of Midland, Mich. (3) 
The Commonwealth Edison Co and the 
Public Northern IIL, of 
Chicago (4) Pacific Gas and Electric Co 
and Bechtel Corp of San Francisco. 

Agreements been signed 


Service Co of 


have already 


(Continued on page 206) 


Bureau of Mines, which is | 


ATL 
from TV 


ES, a large electronics tube manu- 

facturer®® handed FAR-AIR® fil- 
ters a real compliment. He had expe- 
rienced many rejects in his tube fila- 
ment coating department, primarily 
due to heavy dust conditions. Even 
though automatic air filters were in- 
stalled, rejects continued to be high. 
Oil entrainment and air pressure loss 
from dirty filters also caused difficul- 
ties. Maintenance of the filters was 
frequent and costly, too. 

On Farr engineers’ recommenda- 
tion, an installation of Type 44 stand- 
ard FAR-AIR panel filters was made. 
Results were astonishing! Electronic 
tube rejects due to dust dropped over 
90% and filter maintenance was prac- 
tically eliminated by comparison. 
Based on these results, this manu- 
facturer purchased almost 1,000,000 
CFM of FAR-AIR filters! 

Under practically any condition, 
you can improve your air filtration by 
installing FAR-AIR. The unique her- 
ringbone-crimp media design plus 
many other quality features insures 
cleaner air, up to 50% less mainte- 
nance, lower pressure loss and fewer 
filters required to handle the same 
volume of air. 

Farr field engineers will be glad to 
help you properly solve your air clean- 
ing problems. Write today for com- 
plete information to Farr Company, 
P.O. Box 10187, Airport Station, Los 
Angeles 45, California. 


FAR-AIR FILTERS | «+Nome furnished 
- . | on request 


| *Trade Mark Reg 
“Setter by Farr 


FAR'R COMPANY 
Manufacturing Engineers 
Los Angeles - Chicago + New York 
Mf'd under license by 
Control Equipment Co., Ltd., Montreal 
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IN HOSPITALS 


JOHNSON 


AUTOMATIC 
TEMPERATURE 
CONTROL 





Hone eeeee 


bes 


Good Samaritan Hospital, Los Angeles, Calif. In the thoroughly up-to-date Good Samaritan 
Lunden, Hayward & O'Connor, architects; Hospital in Los Angeles, 70 Johnson Individual 
Ralph E. Phillips, mechanical engineer; Room Control Thermostats are on ‘‘24-hour duty,” 
Howe Bros., heating contractors; Los Angeles working around-the-clock to maintain precisely 
the proper temperatures for every purpose. The 
room thermostats operate Johnson mixing damp- 
ers at the double “tempered and warm air” 
plenum chambers of the 15 central-fan heating 


labor-saving systems in the building. “Behind the scenes,” 


other Johnson instruments, valves and dampers 
are on continuous duty, so that the temperatures 
comfort of the air, for heating and for ventilation, are 
controlled at exactly the right levels in those 
and plenums. 

With Johnson Automatic Control in command, 
hospital personnel are relieved of such oft- 
recurring chores as operating radiator valves and 
checking room temperatures. Assured of com- 
fort and safety for patients, the staff is free to 
devote more time to professional duties . . . and 
with added energy—thanks to Johnson Temper- 
ature and Humidity Control. 

Johnson Control meets the most exacting 
safety requirements. Pneumatically operated, it is 
always safe, even in the presence of explosive 
anesthetic gases. Also, Johnson Humidity Control 
guards against the dangers of static electricity. 

Whether the problem involves control of tem- 
peratures and humidities in a single operating 
room or an entire hospital, call a Johnson engi- 
neer from a nearby Branch Office. His advice is 
yours for the asking. JOHNSON SERVICE 
COMPANY, Milwaukee 2, Wisconsin. Direct 
Branch Offices in Principal Cities. 


Ailomattc Femperatine and 


JOHNSON hie Conditioning CONTROL 
MANUFACTURE © APPLICATION © INSTALLATION e@ SINCE 1885 
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before firing. Others stated the sulfite 
waste liquor could not be burned alone 
in a conventional furnace. 

\n experimental refractory-lined fur- 
nace of 25 cu ft capacity has been con 
structed to study the ignition and com- 
bustion characteristics of this waste fuel 
The sulfite liquor, concentrated to 55 
60°) solids, readily ignites and burns 
with a relatively long, orange-colored 
flame of medium brightness. The stabil 
ity of combustion indicates that the su 
fite liquor will burn alone, and a re 
design of the firing equipment can be 
expected to result in improved perform 
ince. ASME paper. No. 51-S-21. 


Directions for ordering papers on p 152 


Field Tests of Oil and Gas Residential 
Space Heating. By 4 Ff Carroll, Con 
solidated Edison Co of N.Y. 
rhis report covers fuel usage for an 
Clark Pressure Reducing and Regulating Valves eatize Reoting sescsn of resiiqnece i 


Westchester County (a suburb of New 
are precision-made for positive pressure control on air, gas or steam lines Vouk ¢ 





ity Fifty-one used domestic 
Where different types of equipment, with varying pressure require- fuel 
ments, are operated from a common line, Clark Regulating Valves can 
be depended on to deliver automce ly the ‘just right” pressure to each 


oil, and 56 others used manufac 
tured gas for space heating. Suitable 
corrections were made for variations in 
Save on fuel, maintenance and protect expensive equipment 
Ask your Clark representative to specify the right Clark 


valves for your needs r write us direct 


house construction, insulation, tempera- 
ture and other factors to arrive at a 
common factual relationship between 


titative relationship between the gallons 


the two fuels 
{ TYPE KRV TYPE CRV The project was to establish a quan 


Pressure Reducin re 1 Redu hi e 
Wales. Diasktacn Rien Se teaiaail wiles of oil and ecubie feet of 537 Btu gas in 
Single ontroll iston ope therms (100,000 Btu) required to do a 


Sizes 


Operated 
Seated Valve 

to | for initia r¢ 
pressures up to 250 ull capacity ; that the significant point was the actual 


given heating job. Further, it was agreed 


P.S.I. Reduced pres sizes > 6 use of gas and oil in the average home 
sures to 85 P.S.I | 
during normal heating season, and 
not efliciencies determined either in a 


aboratory or in a test residence where 


TYPE ORV QUICK - CLEANING conditions were artificial or controlled. 
Pressure Reducing STRAINERS rhe calculated hourly heat loss of the 


Valve. %” and 12” Remove dist. ecole end house on a zero day (accepted design 
Single Seated, Spring 
Loaded, Diaphragm A liy 
Actuated. For initial yriry LPS. a common denominator. All heat loss 


temperature for the territory) served as 


pressures to 250 P.S.I nenemenis dn 2 . calculations were made on a uniform 
Reduced pressures to 


200 P.S.I basis, taking into account the size of 


rooms, use of storm windows, weather 


THE CLARK MANUFACTURING COMPANY. stripping, insulation, amount of glass, 


ete 
1830 East 38th St. e Cleveland 14, Ohio lo reduce all data to a common base, 
the net gas used for space heating was 
adjusted to a normal heating season, 
based on the 5,090 degree days that are 
considered normal for this area. 
Consolidated Edison found that oil 
required daily for heating hot water in 
the boiler during the 248 winter days, 
over and above that required for space 
heating, was one-half the daily use for 
hot water heating in the summer. When 
they used this basis in adjusting data 
, from houses using oil for both space 


The complete line of dependable fluid controls ind water heating, there was a close 
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HELPS THIS 


SR RE GF 


power plant in the sky 
KEEP OPERATING COSTS down to earth 


Arapahoe Station, 
Public Service Company 
of Colorado 


n, Texas—Insulatio Ebasco Services, inc., New York City, Design Engineer and General Contractor 


A. this new 132,000 kw, steam electric 


built at an elevation of over 5200 


can solve your heat conservation problem, no matter 
Phe includes 
new, monolithic Super-Light 85% magnesia in molded 
pipe blocks 


manufactured in our new multi-million dollar plant. 


generating plant how unusual it line 


teet 


fuel, 


may be Carey 


Carey insulation products conserve heat, save 


help satisfy the West’s growing appetite for and cements — now being 


coverings, 
low cost power. 


This material is light-weight, strong, easy to handle, 
7 i re sen to » 
Carey insulation products were chosen for Arapahoe easy to apply. It will not daletonvate tc andl enlie 
on the strength of their proven ability to meet, normal service conditions and can be removed and 


economically, all requirements for strength, light- 


reapplied, when necessary. 
weight, dimensional stability and performance on a : 
¢ ; Call on Carey for the solution to your heat conserva- 
wide range of equipment oper iting at te mperatures ‘ : ‘ 
to 900° F tion problems. Use the coupon to request the latest 
UO f ° . 
bulletins describing uses for Carey insulation prod- 
Development and manufacture of products for heat ucts. If you wish, the coupon will also enlist for you 


conservation has been an important Carey service the services of a qualified Carey Industrial Sales 


to industry since 1873. That’s why we believe we Engineer. No obligation. 


FILL IN 

AND 

MAIL 

THE COUPON 


®\n the boiler feed pump room, feed 

water discharge lines and recirculating 
lines are insulated with 2” thick Carey 
85%, magnesia insulation. Finish is 
8 oz. canvas on rosin sized paper. Boiler 
feed water suction lines insulated with 
Carey standard thickness 85% mag- 
nesia, finished with 8 oz. canvas over 
rosin sized paper. 


® The main steam lines and stop valve 
to turbine, where operating tempera- 
tures reach a maximum of 905° F.8 
and 12” pipe, insulated with 2” thick 
Carey Hi-Temp and thick Carey 
85% magnesia, finished with 4” Carey 
asbestos cement, layer of asbestos 
paper, layer of asbestos cloth, sewn on 
with copper wire. 


“ View of Arapahoe Station from tur- 
bine floor. Elevation 5287’. Workmen 
are applying 8 oz. canvas to lines. 


TODAY. 


v 








THE PHILIP CAREY MFG. COMPANY 


Department P-7 
Lockland, Cincinnati 15, Ohio 








] Please send me latest technical bulletins describing 
Carey industrial insulation products, and their uses. 
J Please have a Carey Industrial Sales Engineer call on me. 


FROM THE HOUSE OF CAREY— 
Insulation ® Built-up Roofing 

@ Careystone Roofing and Siding * 
Careyduct ¢ Asphalt Plank © Asphalt 


Paints and Coatings ¢ Industrial Flooring 


NAME _ 


COMPANY 


* Other Famous Products for Industry ADDRESS 


| 


eee ee ee ee ee ee = 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio CITY ZONE_ STATE___ 


In Canada: The Philip Carey Co., Ltd., 277 Duke St., Montreal 3, P. Q, 





meee ee Ee eee ee oe oe 
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Complete NEW Line of 


Sier-Bath 2onrx 





NEW EXTERNAL GEAR & BEARING BRACKET TYPE For hand- 
ling non-lubricating fluids, semi-fluids. Capacities 1-700 GPM; 
Discharge 1000 PSI for viscous liquids, 500 PSI for water. 


NEW 
LINER TYPE 


(of the External Gear & Bear- 
ing Bracket Type). For 
handling abrasive 

materials. 


HOPPER TYPE 


(of the External Gear & 

Bearing Bracket Type). For 

handling solutions of extremely high 
viscosities. 


NEW INTERNAL GEAR 
& BEARING TYPE 


For handling lubricating 
fluids, semi-fluids. Capacities 
1-700 GPM; Discharge 1000 
PSI for viscous liquids, 500 
PSI for light oils. 


WRITE FOR NEW “‘Screw Pump Reply Sheet” 
Read the front side for features and advantages—then, if you wish, fill out 
the reverse \ide for a prompt, individually-engineered recommendation! 


Sier-Bath GEAR and PUMP CO., Inc. 
9257 Hudson Bivd., North Bergen, N. J. 
Founded 1905 Member A.G.M.A. 


Also Manufacturers of Precision Gears and Flexible Geor Couplings 
\ 
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correlation with the data for houses 
where oil was used exclusively for space 
heating. 

Paper features numerous _ tables, 
charts. ASME paper. No. 52-SA-21. 





Directions for ordering papers on p 152 








Detonative Phe inG Mix- 
tures. By L B Morrison, University of 
Vichigan. 

The normal combustion rate of homo- 
genous gas mixtures is largely gov 
erned by the multiple diffusion processes 
in and around the flame front. These 
processes are leisurely and normal prop- 
agation rates are a few feet per second. 
Under certain favorable conditions, how- 
ever, combustion waves develop ex- 
traordinary velocities of several times 
the speed of sound. This phenomenon, 
or detonation, may be regarded as a 
shock wave followed by combustion, the 
combustion being initiated by the high 
temperatures accompanying the shock 
rather than by the diffusion processes 
mentioned above. 

Most theoretical investigations of de- 
tonation treat its thermodynamic as- 
pects. They pay special attention to 
changes of state across the wave. The 
significance of the dynamic aspects of 
the wave is obscured by eliminating 
velocity terms in the conservation equa- 
tions. This investigation points out the 
functional dependence between thermo- 
dynamic properties and dynamic prop- 
erties of a detonating mixture. 

The field of jet propulsion places a 
practical value on such an investigation 
\ clearer understanding of the phenom- 
ena might make it possible to (1) 
eliminate unintentional detonations in 
combustors (2) deliberately design a 
jet device with a detonation as part of 
the thermodynamic cycle. In a shock 
tube, shock waves precipitate detonation 
of various fuel-oxygen and fuel-air mix 
tures. Experimental detonation veloci- 
ties are obtained and correlated by 
means of two dimensionless relations, 
one a heating parameter and the other 
the Mach number of the detonation. 
Spark Schlieren photographs of detonia- 
tion waves indicate the existence of flow 
instabilities in lean detonating mixtures. 


{SME paper. No. 52-SA-20. 


Motor Selection 


Motors for Intermittent Loads. By R H 
Wright, Westinghouse Electric Corp. 
Changing conditions in the steel in- 
dustry have shifted the approach to the 
problem of applying equipment for in 
termittent rolling mill loads. Improved 
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“Tycol Aturbrio Oils 
have high oxidation resistance... 
cut turbine shut-downs” 


Tycol Aturbrio Oils are unexcelled for long turbine 


life. They provide resistance to oxidation and = (ae 
protect against corrosion. “1 Sa 
Further, Aturbrio Oils have excellent demulsibility 
properties. Turbine Operators using Aturbrio report minimum 


wear... utmost turbine efficiency . . . greatly 
; Boston * Charlotte, N. C. * Pittsburgh 
_ decreased maintenance costs. Philadelphia * Chicago * Detroit 
: ; z Tulsa * Cleveland * San Francisco 
For complete information; call or write 


the nearest Tide Water Associated Office. TIDE WATER 
= associateo 
OIL COMPANY 


SEND FOR A FREE COPY OF ‘TIDE WATER ASSOCIATED LUBRICANIA”’ 
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design of synchronous motors and the 
increasing capacity of power systems 
have often made it possible to eliminate 
flywheels. Synchronous motors may be 
used either for direct drive on certain 
constant speed applications or to drive 
generators for supplying adjustable 
speed or reversing drives. Before se- 
lecting a synchronous motor for either 
application, it is desirable to determine 
how its inherent characteristics will af- 
lect the power system. 

If load is applied to a synchronous 
notor gradually, the input from the line 
will also rise gradually with no tran- 
sient variations. If the load is applied 
suddenly, the rotor will oscillate and 


, ae 
the line input will fluctuate rapidly 
0 CC 10n ind violently until the oscillations are 
(FROM CORROSION) damped out. Similar mechanical and 


electrical oscillations occur when load 


' ; Hy is released suddenly. On short mill 
Because Gory\fou Circulates to Control Corrosion oo 


passes, oscillation will be continuous 


throughout the pass and for some time 


CORAVOL circulating throughout your steam pence 
system protects it from corrosive attack. CORA- When a synchronous motor-generator 
° . supplies a reversing drive, reverse power 
VOL saves costly pipe repairs and replacements scales ace. olde sillainud wa Wie i tas. 
— maintenance labor —hours and days of shut- Field tests show that the total variations 
down loss. CORAVOL cleans out clogging rust a — ee 
P = . , or normal reversing mill loads. num- 
deposits, improving heat transfer, restoring her of dhives. ase in sesundll eam 
original capacity of lines and efficiency of tion in favorable locations under such 


valves and traps. conditions. Power system limitations 


will probably continue to make it de- 


CORAVOL, the original* amine process, has sirable to use induction motors and fly- 


wheels for some applications and some 


the flexibility that lets it conform to each indi- muerte 

vidual need. The CORAVOL you will use is The liquid slip regulator provides the 

formulated to do the best protective job under best means for controlling input where 
= an induction motor and flywheel are 

your own plant conditions. 


needed. Average speed of the system is 
higher and the slip losses are lower than 


CORAVOL IS PART OF A COM- 
er cio if pose *The use of CORAVOL in objection to the slip regulator has been 
provides special cnemica steam systems is covered by its bulk. A completely new design over- 
formulas for: boiler feed water U. $. Patent No. 2053024. The 
. foam prevention ... hot Western Chemical Co., owner 
water su | a . . of this patent, grants licenses s 
a. —. a pr arcade, under which volatile AMINES the electrolyte and a separate stainless 
- ++ COO ing and conaenser purchased from other sources steel heat exchanger. The electrical 
water . . . rapid scale removal may be used in steam systems 
. coagulation . . . algae con- upon payment of royalty to 
ae fuel oil supply Western Chemical Co 
soot removal. 





for a fixed slip resistance. Only serious 


comes limitations of the older types. 
rhis regulator has forced circulation of 


system is housed in a separate control 
cabinet and is actuated from a standard 
current transformer. The setting is 
adjusted by a small rheostat. A/SE 
paper. No number 











MAIL COUPON TODAY for 
Complete Data about the CORAVOL Process . 
Western Chemical Company, Bearings 
713 Washington Street, 
Kansas City 6, Missouri Various Applications for Composition 
Send me full information about CORAVOL. Non-Metallic Bearings. By Harry Gil- 
a Se Oe NAME __ = ea’ awe = christ, K W Atwater Engineering, Inc. 
CHEMICAL FIRM _ : - _ This paper describes the development 
of composition bearings, starting with 
COMPANY > igapag oe ; ; the lignum vitae bearing that is the 
713 Washington Street ae 
Kansas City 6, Missouri . — —— . — Directions for ordering papers on p 152 
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Exclusive features of design plus 
quality controlled m 
workmanship are the 


Diaphragm Motor 
Valves are 


{ 
FISHER ALLOY SPRINGS are tested 
for load tolerances of plus or 
minus 244%. 


2 YOKE MOUNTING PADS for 
valve positioner and other 
auxiliary equipment. 


(| 
ey 
owe 
QUALITY CONTROLLED materials 
and workmanship. 


VARIETY OF BODY TYPES and 
materials—iron, steel, bronze, 
alloys, single and double seated, 
angle and globe. 


WIDE CHOICE OF INNER VALVES 
to provide desired flow char- 
acteristics. 


WALL SECTIONS conform with 
ASA fittings code. 


VERSATILE! ECONOMICAL! 


Teflon V-Ring Packing, requiring no lubrication, is 


Fisher offers the most versatile and com- standard on all Fisher Diaphragm Motor Valves 


plete line of Diaphragm Motor Valves— 


manufactured to handle pressure con- | 


ditions up to 6,000 pounds. Available in 
metals for highly corrosive service and 
alloys for high temperature work. They 
are built for your specific requirements. 


Dual Teflon packing also available. 2 sets 
of packing separated with bleed area 
where purge zone is desired. Positively 
pegcnis outbound leakage—or inbound 

akage under vacuum service. For 
dangerous toxic, corrosive, etc. applice- 


tions. 


FISHER GOVERNOR COMPANY 


LEADS THE INDUSTRY 
FOR BETTER PRESSURE CONTROL 
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More TECHNICAL BRIEFS 


Begins on page 150 





grandfather of the heavy duty non- 
metallic bearing. Much work was done 
with this material to get and develop 
uniform high quality. The next step was 
development of composition bearings. 
These may be classified into two types: 
laminated bearings and _ fully-molded 
bearings. 

A laminated bearing is so called be- 
cause sheets of duck canvas, burlap or 
linen are impregnated with a condensa- 
tion resin binder and molded together 
into the radial form. The thickness of 


TUBES FOR BENT AND STRAIGHT such radial type laminated bearings is 


made up by the required number of im- 


TUBE BOILERS pregnated sheets. 
By this method, it would be imprac- 
COIL AND SPECIALTY BENDING tical to produce a bearing having a 
IDEAL FLUE TOOLS | flange to absorb the end thrust. So most 


manufacturers recommend a_ separate 


STEEL AND COPPER FERRULES thrust flange that is merely cut out and 


machined from a flat molded slab. The 
separate thrust flange has its advantage 





in mills where operating experience has 
shown that the bearing proper lasts from 


B 0 | L E R T U B E C 0. 0 F A M E R I C A three to six times longer than the thrust 


flange. 
McKEES ROCKS, PA. The fully molded bearings have ad- 


yoy (Pittsburgh: District) PREO $. RENAULD & Co. vantages, as they not only can be more 
LOS ANGELES quickly installed by removing the old 


type brass bearings, but the bearings 











themselves have a universal grain edge. 





They can be made as a one-piece bear 
= . e 

This Plant Claims Their ing with any shape, size or thickness of 
Resistance against wear or fric- 


| flange. 
HEAT SAVINGS PAID tion is uniform in all directions. The 


wearing does not change during opera- 

tion, and the structure is uniform 
for NICHOLSON TRAPS throughout. There are now, for instance, 
certain formulas whereby the size of a 


fully molded bearing can easily be de- 


Nicholson expansion steam traps i i - 
Pp ps between traps discharging con rived from the diameter of the roll neck. 


were installed by a processor on densate at 160° and others dis- In composition bearings, whether they 
tank heaters and coils where vari- charging it at approximately steam | are made of laminated or shredded ma- 
ous unit temperatures from 160 a they feel the on weg 
to 185°F were to be maintained. ms sf ne or ee 

Nicholson expansion steam traps 
The steam temperature was 320°F. are paying for themselves in many 
Figuring the difference in heat loss _ industries. 


terial, or whether they are made of 
virgin vegetable fibre, the most impor- 
tant thing is to produce a bearing that 
is absolutely homogenous, does not have 
too large a percentage of resinous con 
i | tents, and has a smooth, hard wearing 
surface. Composition bearings should 
have a relatively small percentage of 
binding elements, should be strong 
enough to assure the maximum amount 
For All Equipment Using Steam or Hot Water of crushing strength, uniform smooth 
running surfaces and resistance against 


CATALOG Radiators Railway Coaches Switch Heaters 
751 Separators Dry Kilns Laundries 


Paper Machinery , : 
Vul 
OR SEE Pipe Coils ulcanizers Molding Presses 


SWEET'S Kettles 125 Oregon St., Wilkes-Barre, Pa. 


wear. AISE paper. No number. 


Borgana, a trade-marked organic product 
extracted from red cedar, manufactured 
by the Portland Shingle Co, Portland, 


Ore., and used successfully by many large 
plants on the Pacific Coast for about 15 











years, will be distributed on a national basis 


TRAPS - VALVES - FLOATS eT 
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NO GETTING AROUND IT : 


AFA 
Xe \/} 
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DE LAVAL CENTRIFUGING 
COSTS LESS THAN “DOWN TIME” 


The cost of a De Laval Centrifugal Oil Purifier 
of any given size is only a fraction of the cost of the 
prime mover it protects. There’s no denying it, the 
comparatively modest investment represented by a 
De Laval Oil Purifier is far outweighed by the cost 
of even one serious shutdown. A De Laval machine 
is truly inexpensive insurance. 


A De Laval Purifier instantaneously removes from 
lube oil, all water, dirt or sludge by means of cen- 
trifugal force, keeping the oil clean and safe to use 
over and over again. 


De Laval Oil Purifiers protect power units from 
both causes of lubrication failure—they never do a 
“half-way” job. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


DE LAVAL 


for more dependable power production 
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greatest MARMION 


but the valves were painted red. 
Hoses were rolled up and attached to 
U r each outlet. Then a small wheel wrench 
| was hung on each valve wheel to help 
open it in a hurry. 


“For some time nothing happened. 

. r n t As in most plants, the valves were 
& é Pp never opened to see if they worked, or 

to make sure employes knew how to 


in open them. 
with WCEC “The place was busy that evening 
when trouble started as the mill had 
Patented Ca st lron been running around the clock, unload- 


ing boats. And the freight yard and 
e shed hummed with activity. The over- 
Timber Connectors worked super took his family to the 
mainland that afternoon, to a movie 
Then someone discovered a fire flaring 
up from a bale of cotton waste in the 

freight shed. 

“The alarm was given promptly. And 
that’s when all hell broke loose. A fore- 
man rushed a man to the power plant 
to see that the fire pump was at full 
speed. One of the truckers grabbed a 
wheel wrench and tried to open the near- 
est fire valve. The wheel didn’t budge. 
He was quickly shoved aside by a big 
burly bruiser. 

““Tll show you how to open that 
valve, he roared. Grabbing the wrench 


i he lugged and heaved—but nothing 
By use of WEEC connectors, the struts develop their strength as a column happened. Then he gave one mighty 


by direct bearing on the square end of the strut against o cast iron seat. yank. The stem twisted off cleanly as if 
The connectors spread the horizontal component of the stress in the strut it had been sheared. For a moment he 
over a large area of the vertical columns, to assure that the allowable gazed open-mouthed at the valve wheel, 
resistance af the wood in compression perpendicular to the grain will not dangling from the wrench’s end in his 
be exceeded. The vertical component of the stress is transferred to the hands. By then the fire was roaring 
vertical column in direct end grain bearing, through shear bars on the out through the roof, and spreading fast. 
timber connector. These patented connectors develop the greatest struc- “Everyone was in a frenzy, yelling, 
tural strength of the timber joints, an accomplishment almost impossible rolling out hose and trying to open 
to achieve by bolting alone. WCEC cooling towers directly in the path of valves. But spindle after spindle twisted 
hurricanes have withstood the test of extreme wind load without damage. off. Valve after valve was abandoned as 
the flames marched up the long shed. 
Whey “Someone grabbed a handful of ham- 
S A : mers and passed them out quickly. 
‘Break off the bonnets,’ he yelled, ‘that'll 
get some water on the fire.’ Bonnet after 
bonnet was cracked open, but most of 
the water only gushed out in short pud 
dles as the pressure was relieved. 
“With screeching whistles and men 
milling around madly in confusion, the 
freight shed slowly burned toward the 
big grain elevator. The red flames shoot- 


ing into the black night made it a scene 

from Dante’s Inferno. 
“When the grain-mill foreman saw 
\ the flames nearing his bailiwick, he went 
into action. It turned out that the mas- 
a on, | iS 7 T C oO ter valve for his zone was the only right- 
eo U # he PA Ry Y handed valve in the system. The fore- 
man put a wrench on it and spun the 
valve open easily. But ironically enough, 


Fabricating Plants: St. Louis, Mo. * Arcata, Calif. * Houston, Texas by that time there wasnt enough pres- 
REPRESENTATIVES IN TWENTY-EIGHT PRINCIPAL CITIES sure to put out a cigar butt. Those 


Typical installation at Blooming- 


2 S ¢ 
eS or ‘ dale’s, New York City. Other 
WCEC towers at Gimbel Brothers 


TOWERS OF a Pin h + 
STRENGTH ittsburg Scruggs-Vandervoort 


Barney, St. Louis; Sears-Roebuck, 
Chicago; J. C. Penney Co., St 


Louis 





MAIN OFFICE * New Hampshire Ave. and Weber Road © St. Lovis 23, Mo. 
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SS Years 
of UNION Service 


Burroughs Adding Machine Co. 
Have Used UNION Boilers Since 1917 


S vears ago The Burroughs Adding Machine Company 
installed their first Union Boiler. Periodically since 1917 
they have added more Union installations. The latest Union 
“N” Type boiler equipped with Detroit Stoker is operating 
in the Detroit Burroughs plant. 

The history of Union Boilers in constantly expanding 
business organizations the country over is similar to the 
Burroughs story. 





Obviously the product gives satisfaction. 


You will do well to select Union Boilers because Union's 
60 years of engineering and manufacturing experience goes 
to work for you in an installation which fulfills your require- 
ment perfectly. 


Consult with our engineers . . . you can depend on Union 
to serve you well. 








UNION IRON WORKS . . . Séce 1890 


373 CASCADE STREET - ERIE, PENNA. 
BOILERS » PROCESS EQUIPMENT + FABRICATED STEEL 
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Only 3 MOVING PARTS 
in the HENSZEY 


FLOW INDICATOR 


There are only three moving parts in the 
Henszey Flow Indicator—the Pointer, the Lever 
Shaft and the Plunger. And that means 1. POINTER 
longer wear, continued service, and constant 
po andl 2. LEVER SHAFT 
The liquid enters the indicator below the 3. PLUNGER 
plunger, forcing the plunger upward. Slots 
in the side of the plunger allow the liquid 
to pass. Increased flow will increase the lift, 
exposing a greater area of the slots, so that 
the life of the plunger is in direct proportion 
to the rate of flow of the liquid. The gradua- 
tions on the dial are uniformly spaced from 
one end to another and read direct — without 
constants. The entire instrument can be in 
stalled right in the pipe line 
For details consult Sweet's Catalog 
rite: 


HENSZEY COMPANY 


Dept. D-7, WATERTOWN, WISCONSIN 


PA RY A | 


FLOW INDICATORS 


Continuous Blowdown e Distillation Systems @ Heat Exchangers 
Feed Water Meters e@ Boiler Feed Regulators @ Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 








How Often 
Does YOUR Power Plant 


~ 











NO service is harder on boil- 
er tubes than that of a power 
house on wheels. Repeated bumps 
— for car coupling — that would 
shatter a stationary boiler are routine 
with steam locomotives. 
Many railroads purchase boiler, arch 
and superheater tubes from us — stocks 
are broad and complete — service is assured. 
Tubes for every use — boilers, condensers, 
evaporators, heat exchangers, cracking stills, etc. 
—standard or extra gauge—straight or fabricated. 


Other Murray products include staini and carbon steel pipe, 
seamless mechanical tubing, pipe fittings, boiler tools and acces- 
sories. Write tor current Tube Stock Bulletin. 








43 (MURRAY co... 


simce tees 








TAsETH, HD Mc REESPORT, PA 


MARMADUKE 


busted valve bonnets in the freight shed 
had drained all the pressure. 

“He barked to his assistants to cut 
off the freight-shed line. It was a 4inch 
valve and had always been left open. 


Continued from page 198 





The assistant grabbed a long crane bar. 
Because this valve was also a left- 
hander, the stem twisted off on his first 
try to ‘close’ it. 

“The valves, their designer, and all his 
ancestors and offspring were cursed 
from one end of the place to the other. 
They were cursed individually, then col- 
lectively, by everyone as they stood there 
helpless. Water was all around the 
island, and the fire pump was running 
full blast. But there wasn’t a drop for 
ihe fire. 

“Distance between the elevator and 
shed was 150 feet. And that distance 
is all that saved the elevator—but it 
was a mighty close shave. 

“During this time the operator-engi- 
neer was driven out of his head by con- 
stant yells for more and more pressure. 

“*What in hell do ya think I got here, 
a high-speed diesel-driven pump,’ he 
yelled back, cursing a blue streak. ‘This 
old duplex is already tearing out its 
guts,’ he added for good measure. And 
the noise of her banging crossheads was 
terrific. Sounded as if she’d knock her- 
self to pieces any minute. 

“The sad news was finally gotten to 
the super on the mainland. He broke 
all speed records getting to the island, 
only to find his plant in smoldering 
ruins. On landing, he broke out in a 
frenzy and canned every last man on 
the spot. 

“Next day the higher-ups from the 
mainland home office descended on the 
island like a swarm of hungry locusts. 
They had one of the usual investigations. 
Why the top brass always investigates 
AFTER a catastrophe so they can nail the 
blame on some poor devil, instead of 
preventing such accidents BEFORE they 
happen, is something I could never un- 
derstand. 

“What revolutionary discovery did 
this brain trust come up with? Why, 
they concluded that left-hand valve 
should not have been used in the first 
place. So new underwriter-approved 
valves were installed. That was months 
later, of course, after the place was re- 
built. Then for good measure the freight 
shed was completed with a sprinkling 
system—all of which should have been 
put in at the start. 

“But as with every story,” wound up 
Marmaduke, “there was one bright spot 
in this one. That is, there wasn’t a 
whisper of wind that night. If there 
had been--every building on the island 


” 


would have burned to the ground 
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Balancing the Compocitiws of Weld Depesiee METALLY RGY 

im Austenity Steet Piping Suitable for AS © Retatcs ny 

High Temperature Central Station Service NIGH PRESSURE 
PIPING 


Knowledge is POWER when it is put to practical use. Here are examples: 

@ Intensive investigation by P.P.&E. into graphitization of steel piping 
resulted in the development of materials and methods that inhibit 
this cause of power piping failure. 
Model testing, as applied by P.P.&E., makes possible complete analysis 
of a complex piping system as a check against theoretical calculations 
—thus helps to avoid excessive stresses, reactions, and movements 
in the final system which could damage anchors and other equipment, 
and affect joints. 


@ Ultra-sonic testing —a unique non-destructive method employed by 
P.P.&E. — assures quality control of materials and welding. 


This type of knowledge — plus the practical experience P.P.&E. has 
acquired during fifty years of specialization IS power — because it results 
in greater safety, higher efficiency, and longer life from high-temperature, 
high-pressure piping. 


Ce 
AND EQUIPMENT COMPANY 


10 Forty-Third Street — Pittsburgh, Penna. 








“DETECT 
LEAKS 


faster than ever with 


RAYMASTER 
LEAK DETECTOR (2inrrowen 


A fluorescing agent is used in the liquid to be traced for leaks. As little as 5 parts 
of fluorescing agent may be used to a million parts of liquid. The Blacklight lamp 
easily detects leaks through the fluorescence of the agent 


Absolutely SAFE from electric shock and harmful rays, this new PROVEN method detects 
positively, leaks and seepage of the minutest pin-point size 


DOWN-TIME 


@ SAFE 


Liquid leaks in vessels of all sizes and all kinds are rapidly detected. Wetness and 
other adverse conditions are no obstacles with the RAYMASTER LEAK DETECTOR. 


RAYMASTER is battery operated and portable, 


making it ideal for universal use, especially with 


e SURFACE e VALVES 
CONDENSERS , ceenwaTeER 


HEATERS 
TRANSFORMERS 
e BOILERS ETC. 


e FUEL TANKS 


‘is equipment is used by sove of th 
largest power companies in the world 
List available on request. Here's what 
they say 


atistactorY 


Complete cost of one unit may be 
absorbed by the saving in Down Time 
on one inspection 


There's no guess-work with RAYMASTER. For complete literature and price list fill 
out and mail this coupon TODAY. 


GEORGE W. GATES & CO. 


Hempstead Turnpike & Lucille Ave., Franklin Square, N. Y. 








GEORGE W. GATES & CO., DEPT. P 
Hempstead Turnpike & Lucille Ave., Franklin Square, N. Y. 


Please send me complete literature and price list on your RAYMASTER LEAK DETECTOR 
Name Title 

Company 

Street 


City 








POWER CYCLE 


sary supplement to good operation. We 


ontinued from page 73 





return and use all uncontaminated con- 
densate, but we still have a makeup that 
runs between 30 and 40%. 

All makeup water comes from a group 
of three deepwells. It is fairly hard 
with a high silica content. Normally 
an ordinary lime-soda hot-process sof 
ening system with supplementary phos 
phate treatment at the boiler drum 
would meet power-plant requirements. 
But such a treatment results in too much 
sludge formation for good waste-heat 
boiler performance. 

As a result a 2-stage hot-process 
softener with phosphate treatment in 
the second stage went in to give a zero- 
hardness low-silica content feedwater. 
With a raw water carrying so much 
sodium and carbonates we found lime 
need be added only in the first stage. 

Reaction and sedimentation tanks con 
sist of various compartments and sec- 
tions to handle both stages of treatment 
as well as deaerate and store treated 
water and condensate. After treatment 
the water goes through anthrafilt filters 
on the way to the boiler feed pumps. 
Incidentally, all boiler-feedwater pumps 
for the entire plant are centralized at 
the powerhouse to reduce amount of 
equipment and the load on individual 
chemical-plant operators in area. 

Controls. With our decision to pull 
saturated steam from high-pressure 
boiler drums we had to abandon the 
usual steam-flow air-flow combustior 
control systems. Instead, we put in what 
is in effect a fuel-air flow control, with 
a master pressure controller on the main 
steam manifold. As manifold pressure 
drops, the controller opens the i-d fan 
damper to admit more air to the furnace. 
This increased air flow registers on the 
air-flow meter and, as the air flow pen 
goes up, the gas flow pen follows it. 
This causes an air loading pressure to 
open the fuel-gas control valve and 
admit more fuel to the boiler. This chain 
of events continues until the manifold 
steam pressure approaches the set point 
on the master pressure controller. 

The forced-draft fan works under the 
action of a furnace pressure controller 
that maintains furnace pressure con 
stant, regardless of load. 

Process Aids. Compression of syn 
thesis gases makes heavy power de- 
mands so we decided to equip four 4300- 
cfm gas compressors with 10-cylinder 
319-rpm 875-bhp gas engines. Compres 
sor cylinders mount on the engine side 
and draw their power from the same 
crankshaft. They raise a nitrogen and 
hydrogen mixture from about atmos- 
pheric pressure to 5100 psig. 

As part of the gas-engine auxiliaries 
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producers of 


DOUBLE-FLOW TOWERS 
AQUATOWERS 
DOUBLE-FLOW AQUATOWERS 
ORICOOLERS 

NATURAL DRAFT TOWERS 
CONVENTIONAL TOWERS 
SPRAY NOZZLES 
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for MAXIMUM PERFORMANCE 
with NARROW PLAN AREA 


Eryincons. who know, cheese 
y Amarrey Single-Flow 


SINGLE-FLOW COOLING 
TOWERS adapt Marley patented 
cross-flow water cooling to confined 
areas, retaining the features that have 
built and maintained Marley leader- 
ship in industrial water cooling. 

Some of these design features, such 
as the full-height louvered end-wall 
and patented Mortis-Locked filling 
are most fully utilized in Single- 
Flow design. That means greater air 
volume, more breakup, longer air- 
water contact—it means wide cooling 
range and close approach to wet bulb 
temperature. 

Open, visible distribution with its 


many operational advantages is in- 
cluded in Single-Flow engineering. 
All mechanical equipment is Marley 
designed and Marley manufactured 
for cooling tower use exclusively. 

The rugged structural strength and 
long-tested durability that character- 
ize all Marley design are engineered 
into every Single-Flow tower. Ease of 
maintenance and safety of operation 
are functional features of these high 
performance towers. 

Marley Application Engineers, lo- 
cated in fifty leading cities, will gladly 
give you further information on 
Single-Flow cooling towers, 


The Marley Company, Inc. 


KANSAS CITY 5, MISSOURI 





we put in a 250-psi compressed-air 
system for startup and as a_ backup 
under other conditions for a separate 


L00-psi compressed air system used Asssures 


throughout the plant for many services. 


®,8 
In addition, we have four instrument Positive 
nneihenenneitntemmmeddeedeedt 


air compressors of the air-cooled pack- 


’ * 
age type in various process areas for Distance 


meter-air needs. Then we have a com 


pletely separate 25-psi compressed-air Reading 


system in one process section, Lastly. 


we have two 11x10-in. 4-cylinder am- 4 of 


monia compressors to meet process re 


frigeration requirements. - Liquid 

SLOT CONSTRUCTION =P levels 
Continued from page 84 RG 

wire-bands. Latter method has been JE USON 

used in Europe with the inserted-tooth 

design. Retaining ring generally goes TRUSCALE 

hand in hand with milled-slot construc- 

tion. Retaining rings in today’s ma- 

chines are usually made from austenitic GA 


metals to cut surface losses caused by 


to 


condensing or non- 


equip- 





governor 
drive within their 


steom pressures up 


Optional 
ment and accessories adopt UV Turbines 


750°F., 


MURRAY IRON WORKS COMPANY, BURLINGTON, IOWA 


write for Bulletin T-122 


to 4000, 
condensing 


TYPE UV MULTISTAGE 


@ Available with from two to ten 
pressure stages. Horsepower range trom 


Contact your Murray representative or 


to any mechonicol 


capacity range 


magnetic field. 

Single-Phase. So far we've limited HE modern design JERGUSON 
uur discussion to 3-phase generators. TRUSCALE GAGE gives new 
An unusual design is used in construct accuracy for reading of liquid levels 
ing the single-phase generator rotor in boilers, deacrating tanks, etc. 
And here’s why. When a generator 





Here is the remote reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with ability to register changes as 
small as Y, of 1% of range! The 
translucent dial scale is 
clearly lighted from be- 
hind, and is easy to read, 


stator winding carries a heavy single- 
phase load, heavy pulsating currents 
flow in the rotor surface. This means 
wating of roter structure. Solution is 
o provide a suitable low-resistance path 
for these rotor currents. 
This channeling of rotor currents is 
rally done by building a short-cir 
cuiting winding. This allows large cur- 
rents to flow yet minimizes loss. In Available with positive 
effect. this is a cage winding on roter’s alarm system Lights and 
urface. Heavy copper wedges forming horn signal too high or too 
this cage winding serve a dual purpose. low water level 
In addition to carrying current it re 


trains the coils against centrifugal aan 
Torce Wedge ends are connected by ble f 
flexible shunts to a copper path em Alarm g 
bedded in retaining rings \ 


FURNACE DESIGN Available with 


which rep 
Continued from page 98 readings 
tions 





Temperature of steam returned to re- 


° ° N >» Operat : Spe- 
heater. however, rises with increasing farine Ope pares 


load. So it’s advantageous to make lib 


¢ 
c 
+ 


eral use of the drooping characteristic of Repeater 
radiant-heat recovery for the reheater 

Heat required per pound of reheat 

steam becomes less with rising load, 

while heat recovered by radiation also 

decreases as load goes up, Fig. 5. 

Limiting Factors. Amount of radiant- Gages and Valves for the 
heating surface that can safely be placed eee ee oe onee 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 

Representatives in Major Citles 
fuel. Outer skin temperature of steam- Phone Listed Under JERGUSON 
| heating tubes is higher than that of In Europe: Bailey Meters & Controls, Utd. 


within the furnace area is limited es 


Buliders of Steam Power Equipment 


pecially for low ash-fusion-temperature 





POWER * JULY 1952 





S-E-Co. Coal Scales Are Accurate 


Coal Scales utilize a non-welded steel weigh 
ay = 0. lever system, steel loops, hardened steel pivots 
and bearings which give a minimum weight to 


these parts. This light weight means low inertia, faster action, and 
therefore a greater accuracy. 


Weigh levers that are not welded, do not warp—therefore pivots are 
in exact alignment and remain so. The entire lever system is located 
in a dust tight compartment. 


For an accurate weight of coal fed to your pulverizer or stoker, use 
S-E-Co. Coal Scales. 


SEND your INQuiry 10 §TOCK EQUIPMENT COMPANY 
715 C HANNA BUILDING e CLEVELAND 15, OHIO 
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GUARDIANS 
FOR YOUR 
CONDENSERS... 


Mata OOTS ap ss OIG Gen Gry) 
Rulers tO Bt 


WITH OUR READERS 


- 





Madel OYEE (wp te 400 te / day) 


Medel CVS (up to 2000 Ibs. / day) 
Bulletin BAO-FIA 


Bulletin 840-F1 


These are the three volumetric solution-feed BUILDERS Visible Flow 
CHLORMINIZERS. They're safe, simple, sure 


feeders for chlorinating cooling water to eliminate slime in surface 


the ideal chlorine gos 


condensers and heat exchangers. 


Chlorinizers are easy to install, easy to operate, easy to understand 
and service, Chlorinizers incorporate a unique Tantalum diaphragm con- 
trol valve, the only control mechanism which permits changing from 
manual operation to automatic-proportional control, program control, 
or multiple-dosage operation right in the field. Capacity changes are 
equally easy to make due to the sound engineering and simple con- 


struction of Builders Chlorinizers 


May we show you how Builders Chlorinizers — by combatting slime in 


cooling water — can increase the efficiency of your plant operations? 
For descriptive Bulletins and complete information, address Builders- 
Providence, Inc, (Division of Builders Iron Foundry), 354 Harris Ave., 


Providence 1, Rhode Island 


BUILDERS Baa PROVIDENCE 


a 
J{niluamends 





Comtenged trom page 5 


we always make 
Occasionally we make 
, such as the one 
ompleted a few m 1s ago, the “Insula 
ion Handbook.” Such reprints are available 
at standard prices, with discounts for quan- 
tity purchases. We will be glad to furnish 
you a list of reprints currently available. 
One final thought: You can help us to 
help you by being as specific as possible 
when you make your request. If you're 
trying to run down an article, or want tear 


| sheets or photostats, please give us the 


exact title of the article, the author’s name 


| and, if possible, the month and year it was 


published. The author’s name is particu- 


| larly helpful since we have an index by 
| authors. If you don’t have any exact in- 


formation on the article, please try to de- 
scribe the subject and contents as fully as 
you can, Ep. 


More POWER NEWS 


Begins on page 148 





with the Dow Chemical-Detroit Edison 
group and with Commonwealth Edison- 
Public Service of Northern Ill. group. The 
Pacific Gas and Electric-Bechtel group has 
indicated its acceptance of the agreement. 
Negotiations are continuing with Monsanto 
Chemical Co, and the Commission expects 
early closing of the agreement with it. 


A new milestone in Allis-Chalmers’ ex- 
pansion in the growing South is the opening 
of a new, streamlined factory branch at 
4646 Peachtree Blvd, Atlanta (Chamblee), 
Ga. The new 8-acre property is described 
as the last word in modern and efficient 
methods for servicing agricultural and in 


| dustrial dealers 


(More Power News on page 208) 
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Do you need proved power plant equipment ? 
— let this ALCO check list help you 


Closed Type Feedwater Heaters 
Evaporator Condensers 


Jacket Water Coolers 


] 
2 
3 Condensate Coolers 
4 
5 


Lubricating Oil Coolers 
= 6 Evaporators 
7 Oil Tank Suction Heaters 
8 Fuel Oil Heaters 
9 Blowdown Exchangers 
Aircooled Heat Exchangers 
11 Prefabricated Pipe 
Propane Storage Tanks 
13 Large Diameter Water Lines 
14 Penstocks 





For Example— ALCO Flex-Tube Evaporators have a 
positive-acting, thermomechanical descaling action. ALCO PRODUCTS DIVISION 


Making use of this principle, engineers designed a AMERICAN LOCOMOTIVE COMPANY 
patented arrangement of struts, tension bars and split Dunkirk, N. Y. 

support plates. The tubes bend or flex when heat is 

applied to the coil side. When cold water is sprayed In step with tomorrow — Alco Aircoolers, Heat Exchangers, 
over the tube bundle, the tubes contract, and scale 
cracks off and is flushed away through blowdown 
openings. 


Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 





Other important features include: 


HEATING ELEMENT StruaTED IN LOWER HALF OF SHELL, 


ALCO PRODUCTS DIVISION 
provides maximum disengaging area 


American Locomotive Company 
SHELL Size Gives AMPLE Space under heating element Schenectady, New York 
for scale removal ' 
. . . Gentlemen: 
SMALL SEPARATE REMOVABLE CHANNEL AND COVER eases Flease send me information on the following items 
job of maintenance men 


. . 1 2 3 4 5 6 7 8 9 
Two or MorE BLOWDOWN CONNECTIONS of large diameter ; , is 
for effective flushing. , 2 3 1 


UNIFORM COMPRESSION BOLTING assures tight joints but N 
permits quick convenient access to key points for inspec- ome Position 
tion and maintenance. ' 

Company 
For more details about ALCO Flex-Tube Evaporators or 
your other power plant equipment needs, mail the coupon 
or call the nearest ALCO sales engineer at Beaumont, 
Chicago, Dunkirk, Houston, Kansas City, Los Angeles, 
New York or Tulsa 


Address 


State 
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(1) Control for Air Vanes 


with 


(2) Control for Refractory Faced Disk 


NATIONAL AIROIL 


Universal Registers 


More POWER NEWS 


Begins on page 148 





Geo-Thermic Power 
Stations in Italy 
Rome—McGraw-Hill World News: 


Chairman of the A.G.1.P. (a State con- 
cern for the exploitation of national re- 
sources of liquid fuel), announced Italy 
will be able to produce 3 billion kwh of 
geo-thermic power a year—all derived from 
the Lardarello district in Tuscany—once 
power station No. 3 at Lardarello, starts 
operating. 

There are still far larger sources of nat- 
ural steam to be exploited in Italy such as 
the Isle of Vuleano 
Aeolian group, where 


belonging to the 
recent drillings for 
a well produced steam equal to and even 
better than that of Lardarello, the Campi 
Flegrei, which presents the same features 
typical of the endogenous areas, plus some 
parts of the Tuscan coastline, the country 
around Viterbo, the Euganean Hills and 
some localities in Sicily. 


International Nickel Co has prepared a 
new sound color film called Corrosion in 
It shows how corrosion causes an 
estimated $6 billion annual loss in indus- 
try and elsewhere. Also shows how to 
avoid or control this damage by using cor- 
rosion-resistant materials, developing new 
alloys, using electric currents to provide 
cathodic Bookings can be 
arranged through the Corrosion Engineer- 
ing Section, International Nickel Co, Inc, 


67 Wall St, New York 5, N. Y. 


Action. 


protection, etc. 


AND TYPE "S-A" OIL BURNERS 


... and economy means that you get better performance 
with NATIONAL AIROIL Universal Registers because 
they have a dual feature for controlling air volume inde- 


Philip W Swain, editor of Power, was 
recently elected a fellow of the ASME, 
for distinguished achievements in the field 
of mechanic al engineering. 

pendent of turbulence. Air vanes can be instantly re- 
versed to change direction of turbulence while air 
volume is separately regulated by a refractory faced 
disk control. Both adjustments can be made while the 
Type “S-A” Oil Burner is firing. 


major utilities, Central 
Arizona Light and Power, Salt River 
Valley Water Users Assn, and Arizona 


Arizona’s_ three 


Another “dual advantage” 


of NATIONAL 


ATROIL 


Universal Registers is that they are equipped for dual 


fuel firing of gas and oil. 
Universal 
available in three (3) sizes 


Rulletin 51 


Registers with Type “S-A” Burners are 
... capacities up to 60,000 
lbs. of steam produced per burner per hour. 


Write for 


PRODUCTS 


Oil Burners and Gas Burners for 
industrial power, process and 
heating purp es 

Steam Atomizing Oil Burners 

Motor-Driven Rotary Oil Burners 

Mechanical Pressure Atomizing 
Oil Burners 

Low Air Pressure Cil Burners 

Automatic Oil Burners, for smal 
process naces and heating 

plant 


ATIONAL AIROIL B 


Main Office & Factory: 


Gas Burners 

Combination Gas and Oil Burners 
Fue! O'l Heaters 

Fuel Oil Pumping and Heating Units 
Furnace Relief Doors 

Air Intake Doors 

Observation Ports 


Special Refractory Shapes 


R CO., INC. 


1250 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


Industrial Oil Burners, Gas Burners, Furnace Equipment 


208 


Edison, are jointly studying plans for a 
proposed 120,000 to 180,000 kw steam gen- 
erating plant to be built in central Arizona 
at a cost of $15,000,000 to $22,500,000. 
Location of the plant hinges principally on 
They 


will require a vast amount of power for 


plans of the Magma Copper Corp. 


operation of the San Manuel copper mine 
under development near Mammoth, 60 mi 
northeast of Tucson in Pima County. 


unjustified or un- 
so-called combustion 
catalysts has been issued by the Technical 
Advisory Board of Bituminous Coal Re- 
search, Inc, the national research agency 
of the bituminous coal industry. It states 
that some users of coal are being persuaded 
to make expensive installations and trials 


\ warning against 


proved claims for 


of special treating materials or catalytic 
agents which are claimed to reduce smoke, 
soot, ash and clinkers and to increase ef 
Bituminous Coal Research’s ex- 
perience to date indicates the use of such 


ficiency. 


materials in economically 


tities does 


feasible quan- 
not accomplish the claimed re- 
sults and their use is unjustified with coal. 
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CLASS VF 
A 22,000 pounds steam per hour unit installed at 
Indiana Farm Bureau Refinery, Mt. Vernon, Ind 


CLASS VS 
The Seelbach Hotel, Louisville, Ky. is served 
by this 30,000 pounds steam per hour boiler. 


A wide variety of industrial plants and other 
users of steam for power, processing, or heating 
have found these efficient Vogt Two-Drum Type 
Boilers to be the answer to their diverse steam 
generating requirements. 


Class VF units provide maximum capacity in 


limited floor space and head room, while Class | 
VS is best adapted to installations not having Typical Users... 


such restrictions. Each has a large furnace volume 
and a high ratio of radiant heating surface. The 


FOOD PROCESSING PLANTS 


furnace design assures proper combustion of fuels 
fired in suspension or with various type of stokers. DISTILLERIES @ HOTELS 
HOSPITALS e@ CHEMICAL PLANTS 


PETROLEUM REFINERIES 


A bulletin with general information and show- 
ing typical installations is available on request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky, 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA. | 
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NOTED FOR y bia 


This simple mechanism is £2sy to install... 
Easy to service 


4 Midd 


ONY ORY See he 


Ss 


y 


N 
+ 


a ~ GBycer Raps 


OFFMAN Bucket Traps operate intermittently 
and are particularly applicable to draining 
condensate and air from steam lines or equipment 
where large quantities of air and condensate must 
be discharged. They are easily inspected, cleaned 
and serviced by merely removing the cover 
assembly. 

Straight-through pipe connections permit close- 
to-floor installation. 

All working parts are connected to the bonnet 
and are removable with it for service without 
breaking pipe connections. 

These are features of design appreciated by the 


maintenance man in saving man-hours when man- 
power is costly and scarce. SERIES 600A TRAP 


. : P Pres R Cte 
Hoffman Bucket Traps are adjustable to a wide 12s lbs. € tom 
a. : ld : 600 te 1150 Lbs. Con- 
choice of pressures, simply by changing valve seats. doncate Por 4 
Send today for full information, no obligation. 


HOFFMAN SPECIALTY MFG. CORP., Dept. P-7, 1001 York St., Indianapolis 7, Ind. 


Makers of Valves, Traps, Vacuum and Condensation Pumps, Forced Hot Water Heating Systems 
Sold by leading wholesalers of Heating and Plumbing Equipment 


BOOKSHELF 


Electric Machinery. By A E Fitzgerald 
and Charles Kingsley Jr, associate profes 
sors of electrical engineering, Massachu- 
setts Institute of Technology. 6x9 in., 702 
pp, $8.50. WecGraw-Hill Book Co, 330 
42nd St. New York 36, N.Y. 


The author's approach in this text, in 





tended for undergraduate electrical engi 
neers, is to highlight the principles common 
to all rotating electrical machinery, then 
apply these principles to the various specific 
equipment. Among the machines discussed 
are the conventional de motors and gen 
erators plus synchronous, polyphase induc- 
tion, single-phase, Amplidynes, Rototrols 
and Selsyns. Transformers are included 
because of their similarity in principle to 
the above-mentioned equipment. 

The questions of how machines work 
and in particular how torque is produced 
are thoroughly examined. Specific appli 
cations of principles and methods of analy 
sis are illustrated with examples; complete 
solutions are distributed throughout. 


Exhaust Hoods (/952--2nd edition). By 
J M Dalla Valle, Prof of chemical engrg, 
Georgia Institute of Technology, 141 pp, 
6%4x9% in., 127 illust, 30 tables, fabrikoid 
$3.50. The Industrial Press, 148 Lafayette 
St, New York 13, N. Y. 

This book gives comprehensive informa- 
tion on the flow of air around and into 
openings, hoods and slots in exhaust ven 
tilating systems. All phases of hood, booth 
ind slot design are covered. 

Four chapters cover various aspects of 
theory, including flow of gases, velocity 
characteristics of canopy hoods and criteria 
for determining hood effectiveness. Other 
chapters cover booth-like structures, grille 
openings, woodworking machinery, hood 
design calculations, entrance losses and 
essentials of good construction. Sample 
problems, with solutions worked out in 
detail, are given in a chapter devoted en 
tirely to this matter 
Modern American Engineers. By Edna 
Y ost 82 . 8x5% in., $2.50. J B Lip- 
pincott Co, East Washington Sq, Philadel 
phia, Pa 

An interesting collection of short, read 
able biographies of outstanding engineers 
This book has been prepared primarily for 
young people who are in the throes of 
choosing a lifetime occupation. But the 


th ] 


treatment is in thoroughly adult fashion 
The dozen men covered in this book came 
from widely varying backgrounds and all 


whieved eminence in their own branches 


book are R E Doherty, 
engineering educator, originator of the 
Carnegie Plan of education; R E Flanders, 
mechanical engineer, now in the U. S. Sen 
ite; A E Morgan, civil engineer, former 
chairman of TVA; V_ Bush, electrical en 
gineer, director of the Office of Scientific 
Research and Development during World 
War II; S Turner, mining engineer, form 
lirector of the U. S. Bureau of Mines; J 


POWER + JULY 1952 





Here is a typical example of Mead-Morrison 
speed in handling coal. 


The illustration shows a Mead-Morrison 
Travelling Unloading Tower with con- 
veyor stacker boom at a large New England 
steam generating station. Its 4-ton coal 
grab bucket discharges 10,000-ton colliers 
at a breakdown rate in excess of 700 tons 
per hour. 


There are over seventy-five unloaders of 
this type in operation along rivers and 
harbors from Maine to Florida. 


Mead-Morrison Coal Handling Equipment 
has proven its efficiency and dependability 

for more than 40 years and in installations 
all over the world. 


Full information and recommendations 
for your requirements will be sent 
without obligation. 





MORRISON 


UNLOADERS AND BRIDGES 


POWER * JULY 1952 











GET RID OF AIR ACCUMULATIONS 
IN PIPE LINES... 


a BIG 
Trouble Saver that 
Costs You LITTLE! 


When air lodges at high spots in pipe The Simplex Air Valve is easily in- 

lines, it reduces the effective area of stalled positive in action .. . 

the pipe, creates a friction head, low ample in capacity. Standard valves 

ers pumping capacity, and may re for pressures up to 250 p.s.i. . . . spe- 

sult in serious water hammer! cial valves for pressures up to 800 
Simplex Air Release Valves bring p.s.i. Thousands 

you a sure, efficient cure for these have been in suc 

difficulties venting air automati- cessful use for 

cally before it can cause damage. over 30 years 


Write for free bulletin to Simplex Valve & Meter C¢ 
Dept. 5, 6780 Upland Street, Philadelphia 42, Pa 


YOU CAN’T MATCH 
iT ANYWHERE! 


Like a finger print, there is no matching a Viking Rotary Pump. 
There are a lot of pumps that look like Viking but none are built 
like Viking. 
Insist on the genuine “gear-within-a-gear” Viking . . . the time- 
proved, dependable, quality-built pump that out-performs all 
substitutes. 


Building for over 40 years the now most copied of all rotary 
pumps, assures you of receiv- 
ing the pump that can’t be 


matched anywhere. 


VIKING 


AN HONORED ane ‘ ‘ 
IN PUMPIN For additional information, ask for 


bulletin 52SW today. 


Viki Pump Company 
i Lite | (@alolel ie ell wan lekaae 





More BOOKSHELF 


Begins on page 210 





B Davidson, agricultural engineer, pioneer 
in establishing engineering in farming ac- 
tivities: H B Maynard, industrial engineer, 
specialist in industrial management; O 
Singstad, civil engineer, authority on ve- 
hicular tunnels; J B Suman, petroleum 
engineer, leader in increasing percentage 
of oil recovery; C G A Rosen, research 
engineer, inventor of fuel injection equip 
ment for diesel engines; S W Sparrow, 
automotive engineer, vice president of 
Studebaker Corp; H A Wheeler, radio and 
television engineer, consulting radio physi- 
cist and owner of Wheeler Laboratories. 

All technical men should spend some 
pleasant hours in reading this well-written 
and informative book. They will gain a 
new breadth of vision of the immense 
scope of their profession. 


Basic Engineering Thermodynamics. /y 
Vincent W Young, consultant in thermo- 
dynamics. 558 pp, 642x9% in., illust, tables, 
fold-out charts, $6.50. McGraw-Hill Book 
Co, 330 W 42nd St, New York 36, N. Y. 

This text aims to give full coverage of 
thermodynamics for use with classes of 
mechanical engineering undergraduates. 
The conventional range of subjects in en 
gineering thermodynamics is discussed, in 
cluding applications to steam and gas tur 
bines, jet engines, refrigeration cycles, fluid 
flow, combustion and heat transfer. 

The front part of the book contains a 
demonstration of the reversible process used 
as the criterion for maximum work output 
of cycles. This allows use of this concept 
throughout the theory development. Fol 
lowing modern practice the book includes 
a chapter on heat transfer and those chemi 
cal processes of interest to the mechanical 
engineer. 


Elementary Heat Power (Second edition). 
By H L Solberg, O C Cromer and A R 
Spalding, all Purdue University Dept oj 
Vechanical Engineering. 624 pp, 6x9 in., 
illust, tables, $6.50. John Wiley & Sons, 
Inc, 440 Fourth Avenue, New York 16, N.Y. 

This edition has been expanded by about 
100 pages to include discussion of the gen 
eral energy equation as the first law of 
thermodynamics and its application to 
power plant equipment. Added material 
summarizes basic concepts and definitions 

Additional material includes the use of 
entropy, Mollier diagrams for steam and 
ammonia, gas tables for air, for solving 
problems. Many of the problems have been 
revised and new ones added to expand 
the coverage of the field 

rhis text is designed for use in a course 
on elementary power machines in advance 
of a thorough course in thermodynamics. 


Two Denver Bureau of Reclamation 
engineers, | A Winter and John Parmakian, 
each received $600 for ingeniously solving 
1 dificult vibration problem destroying the 
four turbine runners and reducing the out 
put at Parker power plant of the Bureau 
of Reclamatior 
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gasket 
or 1,000,000 


GARLOCK can supply all types of gaskets 
in any quantity to meet your requirements. 


Garvocx has the facilities to die cut, hand cut, mold, or machine all 
sizes and shapes of gaskets in any quantity. Yes, whether you are a 
small or big user, Garlock can supply you with the proper gaskets 
made accurately to your blueprint specifications or template. 
There’s a Garlock gasket that answers your every requirement 
efficiently and economically. Some of the most widely used Garlock 
gasketing materials are: 
Compressed Asbestos with Thiokol— plain or cloth in- 
rubber, neoprene or serted F 
buna- N binder Silicone — plain or cloth in- Compressed Asbestos Gaskets 
Woven Asbestos serted 
Rubber — plain, cloth insert- Peflon 
ed or wire inserted Vegetable Fibre 
Neoprene—plain or cloth Cork-Fibre 
inserted Asbestos — metallic 
Buna-N Leather 


Let your Garlock representative help you solve your gasketing 
problems—call him today. 


? THE GARLOCK PACKING COMPANY 
/ PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


(GJARLOCK 


Cork-Fibre Gaskets 
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The same engineering talents and the same careful construction 
go into the many stack supporting draft fans we have designed 
for the so-called “packaged” boilers. In some ways, engineering 
faces more difficult design problems because of the utmost effi- 
ciency required in a relatively small space. 

Green Stack Supporting Draft Fans are practical, too. They 
are readily accessible for inspection and maintenance. Shafts 
and wheels are removable endwise without disturbing the stack 
or other structural members. 

To those manufacturing 
ating them with fans that don’t seem to be doing the proper 
kind of a job or where maintenance seems too high, we offer the 
services of our experienced fan engineers to (1) design fans 
suitable for the boiler or (2) study the problem and recom- 
mend the remedy. 


























™ AGREEN 
oy Economizer 


COMPAN 








Packaged Boilers Deserve Good Fans, Too! 


‘packaged boilers” or to those oper- 
























































Our New Bulletin 
168 gives details of 
our Stack Support- 
ing Draft Fans. 
Write for a copy. 


= 


Y INC. 
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& Oven sHor Was sHorT of com- 
pressed air so we bought three 
new compressors. The day they 
irrived | got out tools and equip- 


to build foundations recom- 


dsoby th manutacturer. 

Ju 1 the boss came in. 
Wil ire you doing?” he 
~ked 1 told im. “We can't 
f those foundations to 
rile “Run the com- 
" skids they were 


ped on. Lay hem ready by 


gued h him but 
he wouldn't listen. So against my 
better judgment | turned the 
maintenal crew to and they 
i night etting the com- 


ig the boss broke 


in empty ula bottle on one of 

nes and pulled the three 
switches. The compressors started 
smoothly but the floor vibrated 


verely. I held my breath but 


nothing went wrong. 

We ran the three units that way 
for about a month until one 
morning trouble really started 
One compressor broke loose from 

floor, snapped its piping and 
it a gash in a nearby air tank. 

The boss came running to see 


what had happened. He yelled 


for awhile and then said, “Ne 
time don’t give in so easily. Arg 
with me until I understand what 


you're trying to say.” 


From that time on we've alway 
installed machines the way the 
manufacturer recommends As 


they say, it’s better to be safe 
than sorry 


Frep Lertino Astoria, V. Y. 


@ What is your “biggest boner?” We'll 
pay ten dollars for each one we publish 
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Sudden overpressure... and an expensive 
pressure vessel or piece of processing equip- 
ment is damaged — perhaps beyond repair. If 
that’s all you’re lucky. Other equipment may 
be lost, too...still worse, people may have been 
injured critically, often fatally. 

A BS&B Safety Head, sentinel of safety, is 
designed to prevent just these things. 

The Safety Head is your partner in protec- 
tion. BS&B Safety Heads insure instant pres- 
sure relief when relief is most needed to save 
property and lives. They can be used as both 
primary and secondary relief devices. 

There is always the possibility that other 
safety devices may fail...because of corrosion, 
clogging, or due to chemical reactions of the 
material handled in the vessel or line. Elimi- 
nate the gamble— with BS&B Safety Heads. 

Regardless of your pressure application — 
air, gas or liquid—bland or corrosive, BS&B 
has the code-accepted Safety Head for you. 
Get the facts, get safety, get a BS&B Safety 
Head. Write for catalog giving complete details. 


Wherever the Pressure 
is on in Industry... 


you'll find top management and operating person- 
nel interested in adequate plant and personnel 
protection. When that pressure results in over- 
pressure in vessels and lines, such industries as 
chemical, refrigeration, power, petroleum produc- 
tion, processing and handling are looking to 
8S&B Safety Heads as the simplest, the surest, 
the most successful device for primary or second- 
ary relief from critical pressures 








on the 








female © 


SEATS IN ALL 
CATAWISSA UNIONS ARE A 


? 


55° ANGLE ON THE FEMALE END TO 


A BALL ON THE MALE END. 


ASSURING 





A PERFECT SEAL EVEN "THOUGH THE PIPE IS NOT IN ALIGNMENT! 


m PERFECT SEAL J 
catawissa / unions 


are made by 


see the complete line. . 
a type for every use... 


. write for Catalog 11 
all temperatures, all pressures! 


CATAWISSA VALVE & FITTINGS CO. 





206 MILL ST. 


LLPA 


..the Packing that PACKS ALL 


CATAWISSA, PENNA. 





Explore the possibilities of Styles No. 1 and 2 
for GENERAL UTILITY SERVICE 


ALLPAX costs less because it lasts longer 
in continuous, tough service. It retains its 
1. siliency and is leakproof without resort 
ing to excessive pressures 


ALLPAX Style No. 1 is ideal for general 
utility service against steam, water, air, 
ammonia, oils, gases, distillates, etc., 
where t.mperatures do not exceed 600°F 
For higher temperatures, Style No. 2 is 
recommended. Also available in coil or 


ring or loose form for services involving 


oils, chemicals, general manufacturing, 
food, wood pulp, paper, etc., a type for 


every specific need 


Other ALLPAX Products include: Valve 
Discs, Sheet Packing, Retainer Packing, 
Mold-d and Mandrel Cut Packing Rings, 
Packing Hooks and Gasket Cutters. In 
spite of shortages, ALLPAX high quality 
materials are used throughout to insure 
maximum per 

formance and 

economy 


SEND FOR COPY OF COMPLETE CATALOG 
CONTACT YOUR NEAREST DISTRIBUTOR 


THE ALLPAX COMPANY INC. 


805 Mamaroneck Ave., 


superheat Sheet Packing 
Red Rubber Sheet Packing 
Packing Cloth Inserted Sheet Packing 


Mamaroneck.N.Y. 


Oil Proof Sheet Packing 
Diaphragm Sheet 





More FREE BULLETINS 


Begins on page 163 


POWER FUSES—Type BA De-Ion 
B16 boric acid fuse, type DBA drop- 
out fuse, type BAL current-limiting 
fuse. 6-page bulletin B-5469 gives rat- 
ings, construction, operation, photos. 
Westinghouse Electric Corp, Box 2099, 
Pittsburgh 30, Pa 


B17 INDUSTRIAL CAPACITORS - 
Stabelex D type. Capacities .00005 
to 12.0 Mfd at 600 v, de, .05 to 25.0 Mfd 
at 400 v, de. 8-page catalog 1117 gives 
dimensions, uses, characteristic curves 
Industrial Condenser Corp, 3243 N Cali- 
fornia Ave, Chicago 18, Ill 





MAINTENANCE MATERIALS 


B18 eee PRODUCTS REFER- 
ENCE asts 800 building mate- 
rials and Pe aneecies products obtained 
from asbestos, asphalt and magnesia 
Manual gives ge f Navy, MIL, Fed- 
eral, ASTM nd other specifications, 
plus their orrespo mnding product Philip 
Carey Mfg Co, Dept FRM, Cincinnati 
15, Ohio 


Bl COOLANT FILTER Web-0-Matic 

self-cleaning type for individual 
machine tools or small central coolant 
systems. Capacities 50 to 400 gpm. 4- 
page bulletin gives construction, opera- 
tior photos Honan-Crane Corp, 200 
Superior Ave, Lebanon, Ind 


B2 eo PACKING—For piston and 
od assemblies, pressures to 15,- 
Palmetto G-T ring eliminates 

macking material extrusion 8-page bul- 
tin MP-68 gives design features, di- 

mensions, applications. Greene, Tweed 


& Co, North Wales, Pa 


B21 PACKING—-Sheet and ring types 
Two z 
ficat 


000 nal 


4-page bulletins give speci- 
ons 4 ¢ vice recommendations 
king for use up to 

Shallez cking 


B22 | Pe ae tee sgn aceb famines eas 
erators, swit« 
m rs yn 
B 17 gin 
ire 


PAINT 
page bu 
d use 


823 aace p ee 


icids, alka 
t-page bulleti 
ucts ippli t 
en Sales Mer, | 
0 E 42nd St 


B2 oo RETE HARDENER And 
ustpr Lapidolith guaranteed 
to pr t ogre ive disintegration 
id du ng tin and 4-pa 
1 gives u 
Building Prod- 
3 ne, 80 


y 
MATERIALS HANDLING 


B26 PROGRESSIVE MECHANIZA- 
a More Power to America 
16-page bulletin GEA- 

e stages of mechanization 

to indicate how your 

improve d General 

tady 5, N 4 


B27 BUL rat ~* LOW CONVEYORS—For 
granu iky, « ground 

sed end 

hori- 


F 75 giv pho 
app tions election data Link 
IT N Michigan Ave, Chicago 1 


B2 FORK AFT TRUCKS—Gasoline 
and diesel powered models, 3000 
and 4000 Ib capacities Three 


4-page 
bulletin No 579, 1580, 1581 


give di- 
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20 years ... and 6,000,000 tons 
later: STILL GOING STRONG 


Yes, over 2 decades ago this American 
Crusher 42S was installed in a New Jersey 
Central Station. Since then, it has con- 
tinuously and faithfully crushed more 
than 6 million tons of coal. 

But here is the eye-opening part of this 
enviable record; during this entire 20- 
year period, the total parts replacement 
cost per ton of coal crushed has been only 
$.00025. (In other words, 40 tons 
for a penny). 


Even more convincing proof of Ameri- 
can Crusher quality is the fact that this 
is a typical case history—not an isolated 
example. An extensive independent sur- 
vey has revealed over and over again that 
Americans consistently produce high 
tonnage for years—at amazingly low parts 
cost figures. Discover for yourself why 
Americans are preferred everywhere for 
performance, for dependability, and for 
economy oi operation. 


WRITE for special “AC Coal Crushing Bulletin” 
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1349 Macklind Ave. 
St. Louis 10, Mo. 
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Pressure Reducing Valve 





That's what users tell us about this new 
better-than-ever Masoneilan Pilot 
Operated Steam Pressure Reducing 
Valve. Service records show 
maintenance consists of little more 
than keeping the moving parts clean. 
What's more, it’s the most accurate, 
dependable steam reducing valve 
we've ever offered. 
More sensitive, its superfinished parts 
practically eliminate sticking or corrosion. 
A wider range of adjustment provides 
a greater selection of reduced 
pressure settings. 
Sturdier construction prevents 
possibility of damage. 
All working parts may be removed 
and replaced with the valve in the 
line. Integral pilot valve simplifies 


assembly. AHIGH PRODUCT 


Available for initial pressures up 
to 250 psi reduced to any pressure 
from 10 to 90 psi or 75 to 225 psi. Sizes %4" to 2" 
in bronze; 22" to 4" iron; or 42" to 3” steel. 


























Mason-Neilan Regulator Company 
1186 ADAMS STREET, BOSTON 24, MASS., U.S. A. 


Sales Offices or Distributors in the Following Cities: 
New York « Syracuse « Chicago « St. Louis « Tulsa « Philadelphia « Houston « Pittsburgh 
Birmingham «+ Acianta + Cleveland « Cincinnati « Detroit « San Francisco « Salt Lake City 
El Paso « Boise « Albuquerque « Charlotce « Los Angeles « Denver « Appleton « Corpus Christi 
New Orleans « Louisville * Mason-Neilan Regulator Co., Led., Montreal and Toronto 


More FREE BULLETINS 
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mensions, spec ‘ations, operating data. 
The Buda Co aoven, Il 


B29 FOUNDRY MECHANIZATION 

Case histories, foundry layout 
drawings and installation photos, 34- 
page paawcet N 2439 shows mechaniza- 
tion in molding, pouring, cooling, sand 
preparation. Link-Belt Co, 307 N Mich- 
igan Ave, Chicago 1, Ill 


MECHANICAL TRANSMISSION 


B30 OVERLOAD RELEASE — For 
torque-arm speed reducer. Tri- 
matic unit loosens belts, cuts off power 
and gives warning 4-page bulletin 
A-616 gives photos, dimensions, prices 
Dodge Mfg Corp, Mishawaka, Ind. 


B31 LIQUID DRIVES - Traction- 
sheave, traction flexible coupling, 
and traction-hub mounted designs for 
le to 50-hp motors. 8-page bulletin 
6020 gives construction, dimensions, 
uses, photos. Liquid Drive Div, G E Nel 
son Co, Holly, Mich 


B32 POWER APPLICATION House 
organ Production Road presents 
uses of industrial friction and hydraulic 
drives in basic industries issue. 24-page 
booklet, issued regularly Twin Dise 
Clutch Co, Racine, Wis 


METERS AND INSTRUMENTS 


B33 WATTHOUR METERS—Guide 

selection and_ installation 52 

page pocket size booklet GET-2376 has 

pgp d selection tables, descriptions 
f meters, wiring diagrams of watthour 

and de mand meters. General Electric 
, henectady 5, N. Y 


B34 | ee ee i Free hg 
raight line mo- 

)- page ) ‘ R 31 explains 
characteri uses. Photos 

empera- 

Ave, Phil- 


B35 7 +. Aas R a 7 t RE MEASURE- 
ME ntral stations. 4- 
page dat fo he :0 ).1-11 discusses 
thermocouple I continuous balance 
type potentiometer llustrates basic 
types for ste enerating stations 
Minneap ~ wal ey wel Sag, eo? we Co, 
Brown Instr Div tation 40) 
Wayne & Windrin Aves Philadelphia 
14, Pa 


B3 POTENTIOMETER Two-second 
speed ElectroniK strip chart 
pe on continuous balance 
pring 2 re specification sheet 179 
gives ecifications. Minneapolis-Hon- 
eywell Regulator Co, Brown Instru- 
ments Div, Station 40, Wayne & Wind- 
rim Aves, Philadelphia 44, Pa 


B3 SURGE COMPARISON TESTER— 

Locates insulation faults and 
winding dissymmetries in motors, gen- 
erators transformers, coils 8-page 
bulletin DB 85-960 describes mobile and 
portable models operation; photos, 
specifications Westinghouse Electric 
Corp, Box 2099, Pittsburgh 30, Pa 


B38 METERS—For industrial liquids 
20-page bulletin gives specifica- 
lection data on meters from %& 
2 to 1000 gpm, handling cold, 
or hot water, chemicals and tn 
liquids Neptune Meter Co, 50 

Oth St, New York 20, N. Y 


B3 a H - PRESSURE GAGES — 
orking pressures to 2000 Ibs at 
1000 Ibs at 800 F. Gage glass is 
bulletin 23-A gives 

i parts lists. The 
o Box 1138, 115 Ricou 
eveport a 


B40 TACHOMETER INDICATORS 

Three range, single head, fixed 

type. 2-page data sheet 42P. Direct 

measurements from 1 to 100,000 rpm 

Description, selection, use. Metron In- 

serine Co 32 Lincoln St, Denver 9 
olo 


B41. HAND TACHOMETERS Single 

inge instrument measures speeds 
from 300 to 4000 rpm. triple range units 
from 25 t 39.000 o 30 to 40,000 rpm 
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Blue Bird Sik Mfg. Co. 


Alfred J. Sidles 
Plant Manager 
Bive Bird Sith Mig. Co, 


20% Saving in Steam Cost at York, Pa. Manufacturing Plant 


William H. Wagner, Plant Engineer of the Blue 
Bird Silk Manufacturing Company, knows the prob- 
lems of generating high-pressure steam 24 hours 
a day, 365 days a year. And he knows how serious 
it can be for a busy manufacturing plant if there is 
trouble or failure in the boiler room. That's why, two 
years ago, the company replaced their old-fashioned 
coal-fired boilers with two 200 h.p. POWERMASTER 
packaged automatic boilers, burning #6 (Bunker C) 
oil. Here is what they found: 


e The cost of producing steam for processing and 
heating dropped 20%. 


e@ The steam produced now is much dryer. 


e The POWERMASTERS respond very rapidly to 
variations in load. 


e Maintenance has been negligible. 


Little wonder that Alfred J. Sidler, Plant Manager, 
says, “If we had it to do over again, we would 


certainly buy POWERMASTERS.” 
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No other packaged automatic boiler gives you all 
3 advantages of the Powermaster: 


1. SAVE FUEL—because the special Powermaster 
burner design gives you top efficiency when 
operating anywhere between 30% and 100% 
of capacity. 

2. SAVE IN MAINTENANCE and clean-up time. 
Complete combustion of fuel gives practically 
smokeless and carbon-free operation. The burner 
has no moving parts to wear out... or to be 
cleaned daily. 


3. CHANGE FROM OIL TO GAS (or gas to oil) in 
just a few minutes. Burn light oil, heavy oil, or 
gas—whichever is cheaper. You no longer need 
depend on one source of fuel supply. 


Write for this Catalog 


To get complete information about this modern 
packaged automatic boiler for steam or hot 
water, write for Powermaster Bulletin 1218. 
We'll be glad to put a copy in the mail for you. 


* These 200 h.p. POWERMASTER packaged automatic 
boilers have been operating round-the-clock for more than 
two years at the Blue Bird Silk Manufacturing Company, 
York, Pa. Burning #6 oil, they produce a total of 13,800 
pounds of steam per hour. 


PACKAGED AUTOMATIC BOILERS 
In sizes to 500 h.p.; pressures to 250 psi. 
ORR & SEMBOWER, INC. 
Established 1885 
850 Morgantown Road, Reading, Pa. 











NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 


and resistance to vibration. Extra durability is built into this insulation. 


In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 
“powder”, settle or disintegrate. It is unaffected by steam or water leak- 
age. It maintains an attractive, smooth finish. Precision pipe fit is assured, 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 
when you specify Mundet 85% Magnesia Pipe Covering and Blocks. 


Write for new heat insulation Engineering & Specification Data Manual. 


Mundet Cork Corporation 


insulation Division, 7107 Tonnelle Ave., North Bergen, N. J 
Mundet district offices are located in these cities 


ATLANTA WEW ORLEANS 16 
439-41 Etizeboth $1, WE DALLAS 10 JACKSONVILLE 6, FLA 315-25 W. rent $t 
601 Second Ave 000 E. Boy St 
BALTIMORE 30 WEW YORK 17 
412 Bottery Ave DETROIT 21 KANSAS CITY 7, MO 331 Medison Ave. 
1440) Prowse Ave 1700 Brooklyn Ave. 


BOSTON ae 9 
$7 Regent St., M. Commeridge 40 HOUSTON | KNOXVILLE 056 ©. 48th Se. 
Commerce ond Palmer Sts 122) Grond Ave. 
CHARLOTTE 6, H.C ST. Lows @ 
230! W. Dovidson St INDIANAPOLIS LOS ANGELES 1176 Brannon Ave. 
56 E. Merrill St (Meywood) 6116 Wolker Ave 
CHICAGO SAN FRANCISCO 7 
35 E. Wacker Drive in Conoda 440 Brannan St 
CINCINNATI uadet Co wlation, Ltd, 35 Booth Ave " WASHINGTON, D.C 
427 West 4th St 600 F Street, WW 


INSULATION FOR HIGH & LOW TEMPERATURE 
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1 ive fix con 
Zernicko o 5 Park 
k 38 


B4 “63 AL = S—-28-page condensed cat 
11 contains selection of 
ri weighing from 
Beam indication 
zshtograph projec- 
remote weight 
Specifications 
Rutland, Vt 


PIPING, VALVES, FITTINGS 
AND SPECIALTIES 


ay prir ‘ - 

chenaied am 

Design” from 

Heating Piping ane onditioning 8 
pages with « ts ables Bulletin 
5A. Taylor Works, P O 


B44 PIPE STRAINS RS—-Self cleaning 
init 4 }-in. sizes, 4-page 
bulletin giv specifications, 
Gleason Jr 
Anderson C 
id 2, Ohio 


B4 PUMP AND CHECK VALVES 
For pumps, compressors, engines 
Two re bulletins give photos, di 
ine instructions for all 
Durabla Mfg Co, 114 
York 6, N. ¥ 


REGULATING VALVES— Double 
seated diaphragm 4 
1 instruments é 
2-page bulletin 
dimensions. Les 
Ave Lyndhurst 


B47 HOSE ASSEMBLIES Vari-pur- 

pose, hydraulic, paint and solvents 

spray, lubrication types. 8-page bulle- 

1952 describe loses and cou 

plings Dime , otos applica- 

tion ‘ar ‘ t ber C¢ c, Dept Z-4 
f ‘ ae my 


B48 STE AM PU mer IER For small 

lines ) in, sizes. Unit re- 

moves entrainment from live or exhaust 

steam, vapor and air 6-page bulletin 

10 gives photos, dimensions, uses I> 

Anderson C Purifier Div, 1935 W 96th 
Cleveland 2, Ohio 


STS on TRAPS Bronze, sé 
‘ ind ca steel bodies, sizes 
n pressures from vacuum t« 
12-page bulletin 152 gives ca 
dimensions, piping diagrams 
selec n data. W H Nicholson & Co, 12 
Oregon St, Wilkes-Barre, Pa 


B50 VALVES Needle, globe 
heck, relief and plug valve 
merly made | ’arker Appliance 
{)-page catalog lists valves from 
1 ir for pipe rr tube 

publi Mfx ¢ 1930 W 

' A ih ’ 


B51: —— N ALVES Gate glob 
yp s, also fire line 

‘-page ‘bull n V-405 me? ‘ 

views dimens r pecific 

banks Co 93 Lafayette St 


Y 


B52" E lg ey JOINTS FleroDise 

in to 30-in. standard pipe 
sizes 75, 150 300 and 400 lb ratings. 8- 
page bul ile tin 51 gives photos, desc rip- 
tions. Croll-Reynolds Engineering (C¢ 
In¢ 7 John St, New York 38, N. Y 


ES AND VALVES Heated 
und cooled types, external and in 
tube models. 4-page folder, unit 

9, gives photos, specifications, dimen- 
sions. Jerguson Gage & Valve Co, 8 
Fellsway, Somerville 45, Mass 


B5 CYLINDER-FINISH TUBING 
_ Uniform controlled bore toler 
4-page bulletin R7 describes siz 
process gives tolerances Tube 
Reducing Corp, Wallington, N. J 


B55 | ,ORROSTON - RESISTANT 
VALVES -Nordstrom line, bolted 

sc “bei gland, hypreseal, multiport 
i twe olt types Pressures from 
vacuum to 15,000 lb test, sizes from % 
to 34 ir i6-page bulletin V-217 gives 
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DESCENDING, Fully revolving 
discs, independently hung, change 
seating position at each closing, 
assuring uniform wear distribution 
for prolonged service. Plain “no 
pocket” discs are interchangeable 


for extra life! 


with Darling 
revolving disc gate valves* 


5 
i 
5 


CLOSED. Faces of upper wedge 
are radiused and faces of both 
wedges are transversely beveled 
for equalized wedging pressure 
and tight closing despite valve body 


distortion 


| 
{ 
ROME ie 


RISING. Wedging pressure on 
both discs is released before discs 
start to rise. Complete absence of 
wedging pressure during travel of 
discs assures easy operation, tight 
closing and greatly prolonged 


valve life! 


*DARLING REVOLVING DISC GATE VALVES FOR EVERY NEED... 


These unique valves are available in iron, bronze, steel, special 

corrosion-resistant alloys and combinations, and in a broad range 
of sizes, for all kinds of normal and unusual services in pressures up to 
1500 pounds. Before you buy gate valves of any type, find out what you 


stand to gain by using the proper Darling valves. Simply outline your 


service requirements and ask for a free, descriptive bulletin. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 


FOR 


POWER 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario. 


PLUS VALUES, 
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VALVES 


JOB-PROVED AGAIN AND AGAIN 








More FREE BULLETINS 
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s. Rockwell 
Ave, Pitts- 


MORE STEAM ew 


B57 PUMP INSTRUCTION BOOK— 
For installing, operating, repair- 


é t ‘ single-suction sen- 
Faster and at Less Cost trifugal” pumps. | 21" page bulletin 
ll 


,» parts 
sSoting ion 
s Mfg ¢ 
wi 


PUMP INSTRUCTION BOOK—F 
installing operating, repairing 
entrifugal pumps iS-pag 
780 gives complete 
. tos and diagram 
Allis-Chalmers Mfg + 
70th St, Milwaukee, Wis 


RBS9 TURBINE VANE PUMPS—Close- 
and flexible-coupled electric drive 
units for clear water and vaporous 
liquids. Capacities to 58 gpm at 3500 
rpm, heads to 800 ft. 1l2-page booklet 
15-2205 has diagrams, selection data, ca- 
pacity charts. Peerless Pump Div, Food 
Machinery & Chemical Corp, Los An- 
‘ 31, Calif 


B40 GENERAL PURPOSE PUMP —- 

Hor ital centrifugal split-case, 
type AS capacities to 750 gpm, heads to 
230 ft 8-page bulletin B-1350 gives 
features, parts list, dimensions. Peerless 
Pump Div, Food Machinery & Chemical 
Corp, Los Angeles 31, Calif 


Bél SELF -PRIMING PUMP Single- 
tage, single-suction volute type 
. - with closed impeller Priming done by 

/ a ' - small variable capacity, vane type posi- 
© AA e ‘ tive displacement pump mounted inside 
main housing. 4-page bulletin has dia- 


: , - gram dimensions. Gilbert & Barker 
FORCED RECIRCULATION : Mfz Co, West Springfield, M 


Mass. 


STEAM GENERATORS \ WATER TREATMENT 


ae — e WATER CONDITIONING DATA 

Plan your steam plant for long range economy and realize immediate ; BOCK — Hydraulics, impurities in 

. . . . | 1emical conve ons, sa atec 

savings on installation and operating costs. ait team, boiler feedwater makeup re- 

The Clayton Forced Recirculation Steam Generator...in sizes from quirements, specific gravitics, eté 116- 

B e . ‘ ook aS many charts, curves 

15 to 100 h.p., and equipped to burn gas or oil, or both...is a compact, ine Sankaar Sunes eatiier’ ection 

self-contained steam plant ready to install and operate as it is delivered. Permutit Co, 380 W 42nd St, New York 
No accessories to buy. No stack, bricking or foundations to install, 

Move into place; connect fuel and water lines, electricity and vent, Bé mor PROCESS SOFTENERS 4 

bd 2 yor rer ne Oller eeawater, 

and the Clayton generator is ready to operate. Occupies 30% to 70% ie-pase booklet $441 describes conven- 

Jess space than conventionai boilers of same capacity. @ | tional and sludge-blanket types, with 


Within 5 minutes from a cold start, the Clayton generator attains ce Rae ag Ng ce erg ony Ah ye 
full operating pressure. Any fluctuating load demand within its rated | te equipment. Photos, diagrams. Per- 
capacity is instantly and automatically met. No standby losses. High “@  .")' $° 88° W f2nd St New York 
thermal efficiency cuts fuel costs in half, or better. On gas fired units,” 1 ea a 
new electronic safety control proves the flame pilot; automatically “1 B64 {ior AND. CORMOSION CON: 
shuts down plant on ignition failure or loss of fire. Clayton gener- © domestic, boiler, cooling and pasteuriz- 
ators are built to conform to the A.S.M.E. Boiler Code, and are 1S, A“ 8rs: "casas Gashies aiomen : 
Hartford inspected. Send the coupon for complete catalog. various « >| methods. Give: t 

Inc, P O Box 603 


Gives ¢ 
rive 


The coupon beiow brings a Ant o, Te 
convincing stration te ING rOWER Induced, 
r desk. T B65 Stes a cee ir Sas Ps ; s 
_ 8-page bull n give te 
tion ip 
ment 


W 


WELDING 


Bé BRAZING MANUAL—For shapes 
heet isting tubing and assen 


f < 3 steel, aluminur 
t iror 16-page lletin explains the 
important parts of the brazing opera- 
on, gives general brazing techniques 
State Welding Alloys Co, Inc, White 
ir N. ¥ 


CLAYTON MANUFACTURING COMPANY P-7 Animated flow chart shows 

Box 550, EL MONTE, CALIFORNIA how Forced Recirculation 
principle cuts steam costs. 

Send name of nearest distributor and arrange desk 

demonstration of Clayton Forced Recirculation 

principle. Send catalog 


WELDING STEEL CASTINGS 

= Practices recommended by é 
er’s € of America. 40-p 5) 
isses welding methods 
edure for carbon-steel 
y castings Tables, dia- 
juest direct, on business 
Corp, 11 W 25th St, 


A eeeeenee 


ABORESS nen 


CITY 2 
SSSSSMESSSSSSSSSSSSSSSSSESSESESSSSSEHHBSSTSSHSSESSESTSESTSEe 





eee 
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No delay in putting these advantages 
to work in your plant, NOW 


LONG, TROUBLE-FREE LIFE: Designed and built by spe- 
cialists in the field, Ingersoll-Rand Motorpumps have 
proved their ability to stand up under severe service. 


You can put these rugged pumps in and forget them! 





EASY INSTALLATION: Operate equally well in any posi- 
tion. Easily bolted to floor, wall or other equipment. 


No special foundations needed! 


MAXIMUM EFFICIENCY: Exclusive design features result 
in pumps that are tops in efficiency when compared 
size for size with any type industrial pump available 
today: 

LOW FIRST COST: You can often use a more efficient, 
lower hp Ingersoll-Rand Motorpump to do the job. You 
save on first cost, weight, space and power consumption. 


Available in sizes from % to 50 hp. Capacities 
from 10 to 1800 g.p.m. Heads up to 650 ft. 


MOTOR PUMP— 


To keep vital production up these days, contact us for 
complete data or help on any of your pumping problems 


Ingersoll-Rand. 


Cameron Pump Division 11 Broadway, New York 4, N. Y. 


COMPRESSORS + AIR TOOLS + ROCK DRILLS * TURBO BLOWERS * CONDENSERS * CENTRIFUGAL PUMPS + DIESEL AND GAS ENGINES 
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erson 


vin wc UNIONS wecessee 


mar rensee W#O® grass SEAT 


Installation and 


maintenance costs are Pa 


less...with & ‘ JEFFERSONS’”’ 


Availability of Jefferson Unions in all types means that these fittings will 
definitely effect savings in time, labor and materials in making up pipe 
joints. Maintenance savings, too, can be assured because piping systems 
can be made up with fewer joints . spherically-ground, easily-made-up 
joints which remain tight and require no further attention 


The Jefferson line includes also unions with all-iron s:ats, AAR 3002, 
Enduro 3002, Excel 2502 and Master 1502 unions 


Get in touch with your nearest distributor or with us direct for your 
reuirements 


JEFFERSON UNION COMPANY 


Manufacturers of Pipe Unions for over 50 years. 
605 W. 26th ST., NEW YORK 1, N. Y. 
63 Gooding St., Lockport, N. Y. 39 Fletcher Ave., Lexington 73, Mass. 


hs tase 














LOCKETT FUEL OIL PUMPING | 


eine AND 
HEATING 
SETS 


Custom 


Built 


The compact, high-pressure unit il- 
lustrated consists of two Worthing- 
ton Duplex Steam Pumps and three 
Griscom Russell Twin G-Fin Fuel Oil 
Heaters mounted on a single struc- 
tural steel frame 


FOR almost a half century, Lockett has been supplying, to fit individual needs, efficient 
standard and custom-built Fuel Pumping and Heating Sets, for mechanical and steam 
atomizing oil burners. Combinations of various types of pumps are available: Either two 
Turbine-driven Pumps; one Electric-driven and one Turbine-driven Rotary Pump; two 
Electric-driven Rotary Pumps; two Worthington Duplex Steam Pumps; or one Duplex 
Steam Pump and one Electric-driven Pump. Each pump is suitable for the full rated 
capacity of the unit; and one heatcr section is a spare. Lockett supplies everything, 
complete. Inquiries are invited. Descriptive bulletins sent on request. 


A. M. LOCKETT & COMPANY, LTD. 


Contracting Mechanical Enginecr 
NF W ORLEANS - HOUSTON - DALLAS - GALVESTON 


APPOINTMENTS 


New Corporation Executives 

Dr Paul D Merica is elected president of 
the International Nickel Co of Canada, Ltd, 
and its U.S. subsidiary, International 
Nickel Co, Ine, succeeding Dr John F 
Thompson who continues as chairman of 
the board of both organizations. In the 
U.S. subsidiary, Walter C Kerrigan becomes 
vice-president and general sales manager, 
responsible for both nickel and mill prod- 
ucts sales, with R L Larson assistant vice- 
president and assistant general sales man- 
ager. Theodore H Dauc hy, Richard A 
Cabell and John A Marsh are also pro 
moted to assistant vice-presidents. 

At Westinghouse Electric Corp, W W 
Sproul becomes vice-president in charge of 
the general industrial products group of 
divisions; L B McCully is vice-president in 
charge of the E Pittsburgh divisions; H E 
Seim, vice-president in charge of the Stur- 
tevant division, and the Bryant Electric Co, 
a wholly-owned subsidiary. 

R W Owens becomes senior vice-presi 
dent of Elliott Co. The board of directors 
of Electric Products Co elects Gordon J 
Berry president. L A Dixon and Jas E Ash 
man are new executive vice-presidents at 
Rockwell Mfg Co. 

Two divisions of Union Carbide and 
Carbon Corp have new presidents: Thomas 
D Cartledge at Linde Air Products Co, and 
Howard S Bunn at Bakelite Co. 

Kenneth A Wright becomes vice-presi- 
dent and central district manager of John- 
son Service Co, succeeding Oscar G Ward, 
who died recently. At Union Electric Co 
of Missouri, R F Moody becomes vice- 
president and general manager, Dudley San- 
ford vice-president and assistant general 
manager; G P Gamble, vice-president, heads 
the transmission and distribution dept. 

Ahlberg Bearing Co appoints Ernest 
J Klimezak chief engineer, secretary of the 
company, and member of the board of di- 
rectors, Leonard I Youell becomes vice 
president of Stone & Webster Canada 
Ltd. Wallace L Howe becomes director of 
research and development at Norton Co, 
following resignation of Dr Samuel S Kist- 
ler, director of research. 

Laclede-Christy Co elects these of- 
ficers: J D Streett, president; A B Agnew, 
J L Cummings and L C Hewitt, vice presi- 
dents; W W Shipley, vice-president and 
treasurer; E J Williams, controller and sec- 
retary. 

At Gar Wood Industries, Inc, H H 
Hippler becomes assistant director of sales 
and advertising; R F Whitworth succeeds 
him as manager of the branch division. 
Ross Miller is vice-president and general 
manager of National Lift Co, Gar Wood 
subsidiary. 

General Motors Corp elects James E 
Goodman vice-president and a member of 
the administration committee. New chair- 
man of the board of trustees for Southwest 
Foundation for Research and Educa- 
tion is Dale Dorn. 


| New Operations Executives 

James H Elkus becomes assistant man- 
eger, and W J Kalmeyer works manager, 
| Blaw-Knox division of Blaw-Knox Co. 
At Westinghouse Electric Corp, H R 
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ntral Power Stations 
assure Absolute Dependability 


OR almost half a century Navco has specialized in the fabrica- 


tion and erection of Piping Systems for the highest operating 
conditions. 


The “first” base load Central Station Piping System operating at 
1350 Ibs. and 900° (back in ‘30)—the “first” carbon moly to be 
used in a complete Steam System of Central Station Piping—one of 
the “first” field x-rayed systems of Steam Piping and one of the 
“first” Piping jobs to serve a 1,000,000 Ib. per hour boiler are among 
some of the many Navco installations. 


Consult Navco for your next Piping job. 


NMAUECO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY > PITTSBURGH, PA. 


NEW YORK + CHICAGO CLEVELAND = BOSTON ° ATLANTA BUFFALO * CINCINNAT 
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For Removing Water from | More APPOINTMENTS a 


i il Ro m Pits Arnold takes over as assistant to the man 
01 er 0 ees | ager of aviation gas turbine div; James R 


Weaver is assistant to the vice-president in 
| charge of manufacturing at Pittsburgh; 
| Frank P Taugher is assistant to the vice 

president and D L Pierce is manager of 
| the industrial control engineering dept at 


the Buffalo plant. James M Wallace takes 


< a over managership of the meter division, 

Vertical Centrifugal Pumps succeeding G H Grossnickle, who is ap 

pointed manager of manufacturing. Edward 

C Edney is manager of order service for 

the steam division, succeeding Wm J Kas- 
tor, who has retired. 

Harry C Brainard is new chief metallur 
gist for the Cleveland Chain & Mfg Co. 
Walter Brenton is general superintendent 
ing water from pits in boiler of Portland General Electric Co, suc- 
rooms and powerhouses. Pump ceeding J C Henkle, who retired. 

Utah Power & Light Co names Paul 
\ Blanchard steam production engineer, 
connected to motor by vertical and John S Anderson mechanical engineer; 





This Goulds sump pump (Fig. 
3047) is widely used for remov- 


itself is submerged in pit and 


shaft. There is no suction pipe. J H Hutchinson is new assistant superin- 
tendent at the Hale plant. 

. : : : eles i A O Williamson is appointed manager of 
for pit depths from 3 to 20 ft. the road machinery div of Wm Bros Boi'er 
Capacities 10 to 650 G.P.M. and Mfg Co. New manager of sales pro 
Heads to 65 ft. motion and advertising at Edward Valves, 
Ine, is Joseph E Foley Jr. F P Diener 
becomes director of tests and research at 
Universal Atlas Cement Co, succeeding 
Other GOULDS PUMPS George L Lindsay, who has died. 

for power applications 


Pump is built in four sizes 





» Engineering Appointments 

ie 

at a H M Rivers is promoted to director of 

i af “te A engineering service at Hall Laboratories, 

oe = OAS Inc. In the dust and fume control division 

4 of American Wheelabrator & Equip- 
GOULDS Fig. 3360 ment Corp, W S Schamel is advanced to 

High pressure multistage cen assistant technical director. G W Roper, 

; . ‘te ; P t trifugal. Capacities to 50 ) " > i , R 

UU Lait comple te with float and “PM. Heade to 3050 ft. Bulle- J K Davidson, F A Lin lahl, W G Carrie, 
automatic switch which starts tin 722.5. W H Williamson, and F R Culhane are new 
and stops pump according to project engineers. 
levels in the pit. 

2) Permanent alignment of upper 
and lower bearings is assured by 
welding together the cover plate, 
supporting column and = dis- c 

rs) charge pipe. = Sales Appointments 
By-passing water through casing ‘ 
ports equalizes pressure on both GOULDS Fig. 3450 Ransom Cooper Jr become manager of 
ends of bearing bushing, pre- These double-suction, single- the nickel sales dept, and H D Tietz man- 
vents flow of liquid through be ur- eee ceet Pil. Moats ager of the Inco nickel alloys dept of In- 

ing and assures retention of lu- up to 500 ft. Send for Bulletin ternational Nickel Co, Ine. Wm L 

bricant over long periods of time. 721.2. 





Robert O Bradley becomes industrial 
engineer for the fiber glass division of 
Libbey-Owens-Ford Glass Co. 


Hartley transfers to executive sales head 
Shaft and impeller can be : quarters at Chicago, specializing in long- 
adjusted axially without disman- haul belt conveyors for Link-Belt Co. 
tling any part of the pump. Up- ' \ 
per bearing and bearing housing 
are assembled as a unit with 
shaft and impeller. 


Worthington Corp appoints J P Mc 
Arthur manager of the Philadelphia district 
sales ofice; H W King is new regional 

anager of West Coast sales; P L i. 
GOULDS Fig. 3650 manager of t Coast sales; P L Me 


bt”* eheaaeat Manus manager of the San Francisco dis 
* * oe --cupld”” single-stage cen- a 
For complete information contact . 1 “sm general industrial trict office John S Bachman manager of 


your nearest Goulds distributor leads te 400 ft. Bulletin 710.1. ' 
or write for Bulletin 726.1. field, N. J.: Walter D Johnson western 


regional supervisor for welding positioners 


paver and portable mixer sales at Plain 











ond industrial mixers, 


nt | New eastern regional sales manager for 

—- PUMPS INC. J Westinghouse Electrie Corp’s electronic 

MEMBER ; ] sf tube division is Wm A Hayes. At Inde- 
® ‘ | pendent Pneumatic Tool Co, J A Hill 
5s *, il Seneca Falls | is manager of industrial sales, J F Corkery 
as York f manager of electric tool sales, and G A 


j Thoma sales promotion manager. 


al John A Robinson is named sales manager 


$* 
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No Limit! 


to type of 


G-R Tubular 
Heat Exchangers 





The huge unit shown above, Between the two extremes of the illustrated G-R Tubular 
occupying the full length of a Exchangers are the many types of G-R Heaters, Coolers, 
53-ft flaf car on its way from the <@gi% Condensers, Evaporators and Heat Exchangers, of which 
Griscom-Russell plant, is one me A Griscom-Russell. has built almost 200,000 to handle all 
example of the G-R manufac- \ aiNhye types of liquids, gases and vapors for all industries. 
turing facilities for heat ; Each G-R design is based on the 85-year specialized experi- 
transfer apparatus. , ile oes 

j : ence of the oldest and largest exclusive manufacturer of 
At the other extreme are heat transfer apparatus. Each type has many distinctive 
G-R Heat Exchangers that j ; features that assure superior effectiveness, economy and 
can be readily handled ; durability. 
by one man. oo ; Write for 32-page bulletin describing G-R Tubular Heat 

; MN Exchangers in detail. 


THE GRISCOM-RUSSELL COMPANY 
MASSILLON, OHIO 


1 
' 
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Tus Stage * 


the GUNDLACH 
Crusher has delivered over 85% usable stoker coal from an Illinois mine run lot 


Fulfilling an urgent need in the industry 


Lat 
—< 
— 
c> 
—- 
—— 
ae) 
——< 
— 
= 
eS 
-— 


“Twa Stage CRUSH 


Tuo Stage” Coal Crusher incorporates two 


The GUNDLACH 


crushing stages in one machine and is designed to reduce RUN 


All Gundlach Crushers are 


MATERIAL SIZE CAN 


Compact design 


OF-MINE to STOKER COAL in ONE operation 


equipped with Gundlach Pat- 


BE CHANGED WHILE 


simple 


Rugged 


and installation 


supports 


simplifies structural 
P 


ented Crushing rollers. (Pat. 


No. 2578540) 


construction combined with engineering proved in the field makes 


MACHINE IS RUNNING 


this machine a profitable and reliable unit 


TwO STAGE — 
OJUSTMENT 


DOUBLE A 


Crusher is pictured without hopper and sprocket 


guards, but is delivered complete. 
WRITE TODAY FOR CRUSHER BULLETIN P-3 


T. J. GUNDLACH Machine Co., Belleville, Ill. 


|More APPOINTMENTS 


Begins on page 224 





and mid-Atlantic reg 
division, 


of eastern ions for the 
Minneapolis-Honey- 
Joseph J Matulis is 
for the 
to indus- 


industrial 
well Regulator Co. 
promoted to industrial manager 
and C G Behnke 
trial manager of the Chicago branch office. 
At Dodge Mfg Corp, Fred J Ebeling is 
general sales manager. 

General Electric Co appoints Robert 
M Bonk southeastern district representative 
for construction materials. Nordberg Mfg 
Co transfers Ted J Angel to the St 
office as district manager of the 
territory. Wm L Wearly is elected 
sales vice-president of Joy Mfg Co. 

AE as industrial sales 
manager, tractor division, at Allis-Chal- 
mers Mfg Co; L W Davis becomes Pacific 
Airetool Mfg Co 
appoints Paul B Soderberg manager of the 
New office: James W Kueker s.x 
ceeds him in the Chicago office 

Portland General Electric Co appoints 
C W Brissenden sales manager, 
A € MeMicken, 
Donough becomes manager of 
division at Dunham Mfg Co. 
and Claude Batuk 
for the welding 
Products, Ine. 

Howe Seale Co appoints 

managers: Fremont 
Manuel J Kauffman, 
John R Berry, Denver; Charles J 
New Orleans; O B Phillips, Seattle. 


midwest region, 


new 


I ous 
central 
general 


Dorn takes over 


Coast territory manager. 


Jersey 


succeeding 
JF Me 
the Marine 
John Bese 
sales engineers 


KSM 


who has retired. 


mer are 


stud division of 
these new 
Fisher, Chi- 
Philadelphia; 
Koe h, 


branch 


cago; 


New Sales Offices 

Quaker Rubber Corp, division of H K 
Porter Co, 
branch 


stock-carrying 
warehouse and sales office at 260 
Ave, Kearney, N. J., under super- 
vision of A H Smith. 
Geo P Reintjes Co opens new district 
office at 3530 Forbes St, Pittsburgh, Pa. 


Inc, opens new 


Schuyler 


New Sales Representatives 

Conflow Corp appoints Instrument 
Sales Corp, 2137 Second Ave, Seattle, their 
representatives in the Pacific northwest 
area. 

Detroit Stoker Co names the 
Co, 7016 Euclid Ave, 
trict representatives for the Cleveland area. 

Warren Steam Pump 
Stephen C May, Atlanta sales 
are at 585 


Stephan 
Cleveland, their dis- 
Co. appoints 


His 
Rd, 


agent. 
headquarters Sherwood 


N.E.., 
Texsteam Corp, 320 Hughes 


Atlanta 5, Ga. 

St, Hous 
ton, Tex., a division of Vapor Heating Corp, 
Texsteam safety valves, 
pumps, Vapor-Clarkson 
Sales had been made 


Frank Richards is 


Texsteam 


will handle sales of 


chemical injection 
steam generators, etc. 
Bettis 
sales manager at 
Co for pipe 
line expansion joints and high pressure in- 
dustrial pumps are: J L Brown, Little Rock, 
Ark.; LC Pensinger & Son, Kansas City, 
Mo.; Oliver Holmes, Memphis, Tenn.; F I 
Holliday, Ohio. 
Standard Transformer Co 
FE F Lombardi, 2809 Whiting Ave. Char 
lotte 5, N. C., representative in North and 
South ¢ Lewis E Markle Jr. 235 


through Corp 
now 


Royalton representatives 


Silverton 36, 


ippoimnts 


arolina; 





Just 1/32" ( 


MUSHROO DMIC WASTE 


gallons 
of water yearly—costing: 


© $1.90) poe ea 
If a hot ae 
FUEL WASTED ; 
costs approximately: 
$88.91 ite 
$91.08 1f of 
$84.44 
Above figures @ Vt 
Water Co. ang er 


STOP this 
today’s MA 
shortages wif 
that outw 
6-to-1, thus 
repairs, Us 
prolonging 


un PAT'DS 


a» (actual) 
gallons 


Bibs.) 
Pgals.) 
21 cu. ft.) 


Hackensack 
Association. 


‘ TE during 


, FAUCET 


+ & moder 
tory triung 


.) instead 
RUCTIVE 
2 fay super- 
r formerly 


of rubber 

HEAT cor 
heating wa % 
broke down ¥ shi ; ie. 


Built lik} 
re-inforce 
closing squ 
ordinary 

ing LEAK %s 


fabric 
e grinding, 
and MUSH 
pe... caus- 


NE and 
NT they 
6-to-1 on 
you slash 


OUTWEAI 
hot or cold 
water, fuel z 


THE NEW. 


parts and 
ecision 
it's today's 
buying 
bsing and 
thousands 

ind GOVT. 

ER repoir 

today! 


guide for d 
maintenance 
of top PLA 
AGENCIE 
moterials. 








TECHNI- 
coast-to- 
SURVEY 
le of the 
d for your 
regardless 
sobligation. 


service tha 
exact replac 
particular 
of make o 


A —_ und your 


Y- 


SE SS OS GEN GN ES NS NS a a ee Seeeen 


J. A. SEXA . Dept. AVT2 


2503-05 Yj York 61, 
as adverti. : EVENING POST 
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“Major utilities now 
grant complete 
acceptance fo 
inhibited turbine 


oils“ 


...and here’s why so many of them <Y 


choose SHELL TURBO OIL 


Shell Turbo Oil exceeds 
every accepted specifica- 
tion for premium turbine 
lubricants. These are the 
notable qualities: 


1. HIGHEST ATTAINABLE RUST 
PROTECTION 

An effective combination of rust in- 

hibiting additives goes to work at 

the source of rust formation. Rust 

problems are reduced to the very 

lowest level. 


SHELL 
TURBO 
OL 
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2. COMPLETE OXIDATION 

STABILITY 
The anti-oxidant in Shell Turbo Oil 
has so far defied improvement! It 
provides outstanding oxidation sta- 
bility and thereby minimizes sludge 
formation. 


3. ANTI-FOAMING 

The anti-foam agent now used is so 
effective that air entrainment can 
be tolerated for considerable pe- 
riods... avoiding unscheduled shut- 
downs. 


4. EXCELLENT EMULSION 
CHARACTERISTICS 
Shell Turbo Oil’s remarkable pro- 
tection against rust and oxidation is 
attained with the minimum tend- 
ency to formation of water emul- 
sions in service. 
5. PROTECTION AGAINST WEAR 
The inhibitive agents in Shell Turbo 
Oil add to the wear-reducing quali- 
ties of the specially refined oil it- 
self, an extra margin of safety for 
the bearings during critical start- 
ing period. 


For additional information on Shell Turbo Oil mail coupon, 


SHELL Or COMPANY 
50 West 50th Street, New York 20, N. Y. 
or 100 Bush Street, San Francisco 6, Cal. 


Please send information 


Name 
Company 
Address 


on Shell Turbo Oil. 








Hendrick Open Steel Flooring... 


gives you these 
outstanding advantages — 


90% open area for light and venti- 
lation . . . rectangular, square-edge 
steel bars that provide a safe, non- 
slipping, level walking surface 

pressure-formed Mitco construction 
that obviates weaknesses of bolts, 
rivets and angle irons ... no welds, 
with liability of residual stresses that 
lead to warping . . . ample strengtl 
to support heavy loads without any 
lateral deflection of flooring. Write 
for Hendrick Miteo Products Cata- 


HENDRICK 


f d Metal 2 ae Lp 
Perforated etal > seam Manufachuing Company 
Wedge-Slot Screens 
Architectural Grilles 46 DUNDAFF STREET, CARBONDALE, PENNA. 
Mitco Open Steel Flooring, ; ; Le 
Shur-Site Treads, Armorgrids Sales Offices In Principal Cities 





BE ANSWER TO ANY & 
HOT WATER PROBLEM 


Pick |; 


INSTANTANEOUS 
WATER HEATERS 


Proved 
by PERFORMANCE in | oe 
STEEL MILLS ae A ff SN 


TANNERIES : el —_ 
i ies 5 . bs MAINTENANC 
LUMBER MILLS : ay e 


RAILROADS gM / : Costs! a 


FOOD PROCESSING 


CONTROLLED TEMPERATURE AT ANY ‘VOLUME 


PICK heaters provide hot water INSTANTLY by steam injection. They're entirely 
automatic to provide and accurately maintain pre-set temperatures. Exclusive 
Pressurizer Piston eliminates pipe hammering and 
act shaking. Available in sizes and combinations to 
tanks Ne stal- provide any volume needed. Installation is simple 
No stooge igh PO we alls, — requires only ordinary pipe connections. 
Conn in, ‘corne Write Dept. P-10 for Engineering Details 


ed gin 
oe Jn od out MANUFACTURED BY 


PICK MANUFACTURING CO. 


WEST BEND, WISCONSIN, U.S.A. 


More APPOINTMENTS 


Begins on pdge 224 





Hopkins Rd, Williamsville 21, 7 me 
representative in the Buffalo area. 

New York Belting and Packing Co 
names Andrew G Colgin sales representa- 
tive in east Texas and Mississippi, with 
headquarters in Shreveport, La. 

Centric Clutch Co mid-west factory 
representative is Jack P Williams, 20 N 
Wacker Drive, Chicago, Ill. 


Addresses, Names, Consolidations 

Babcock & Wileox Co moves its gen 
eral office. and boiler and refractories dis 
trict sales offices to 161 E 42nd St, New 
York 17, N. Y. The tubular products divi 
sion district office remains at 22 E 40th St. 

Chain Belt Co now occupies new ad 
minstration building at 4701 W Greenfield 
Ave, Milwaukee, Wis. 

H-B Instrument Co will soon occupy 
its newly acquired plant at American and 
Bristol Sts, Philadelphia 40, Pa. 

Ward Leonard Electric Co moves its 
Los Angeles branch office and warehouse 
to 1605 E Olympic Blvd, Los Angeles ai, 
Calif. 

Hydropress, Ine, its rolling mill divi 
sion, and its subsidiary, the Loewy Con- 
truction Co, Inc, move to the Empire State 
Bldg, 350 Fifth Ave, New York 1, N. Y. 

Worthington Corp redesignates as the 
Plainfield Works what has been known as 
the Dunellen, N. J. plant. 

Iron Fireman Mfg Co has purchased 
the Petroleum Heat & Power Co oil burner 
business The Petro oil burner headquar 
ters will be moved to Cleveland, becoming 

division of Iron Fireman Mfg 
ith J R Crews as sales manager. Petro 

- organization will remain entirely sep- 

from that of Iron Fireman. 

Olin Industries, Ine, has acquired 
Ramset Fasteners, Inc, of Cleveland. Ram- 

management will remain the same. 


Obituaries 

Forrest Nagler, 66, who retired March 
| as manager and chief engineer of Allis 
Chalmers atomic power section, died April 
1 in Lake Forest, Tl 

Wallace B Phillips, 66, president of 
Pyrene Mfg Co, and long recognized for 
his patriotic services to both the U.S. and 
Great Britain, died April 14 in New York. 

Eric Plagwit, 76, recognized as the dean 
of chimney engineers, died at Pittsburgh, 
April 14. He had been head of the chimney 
division of Rust Engineering Co since 1924. 

C Laurence Warwick, 62, long-time 
executive secretary of the American Society 
for Testing Materials, died suddenly on 
April 23. 

Dr Lewis Warrington Chubb, 69, di 
rector emeritus of the Westinghouse Re 
search Laboratories and nationally known 
leader in the field of science, died April 2. 

CO G Miller, 86, chairman of the board 
and founder of the Pacifie Lighting Corp. 
and a director of the Pacifie Gas & Electric 
Co, died April 23 

Edward Wm Tait, 65, manager of the 
fabricated products dept of Combustion 
Engineering-Superheater, Inc, died on 
April 12 
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While we could not hope to duplicate this 


Springtime magic which Orioles take for granted, 
Pipe and Tubular Products is, nevertheless, a firm 
of engineers. Specialists in our own craft of pipe 
and tube fabrication, our new, larger plant at 
Catasauqua, Pa., enables our engineers to produce 
more goods in less time . . . to serve your needs 
with maximum speed, and at minimum cost. 
Pipe and Tubular Products has a wealth of 
experience in producing bent tubing elements for 
boilers, condensers and superheaters of carbon, 
alloy and stainless steels as well as welded tubing 
and structural fabrication. Recent additions to 


our plant now add a complete machining depart- 
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warehousing and fabricating 


ment as well . . . and open up channels for in- 
creased service to our customers, both new and old. 

Service has always been a specialty with us, 
and we are particularly adapted to supplying 
tubes for emergency repair work, usually shipping 
orders the same day on which they are received. 

And, like the Orioles above, we, too, often 
fly our shipments direct to the site. 


PIPE & TUBULAR PRODUCTS 


Sebing @ Seccialats 


OFFICE: 8504 GERMANTOWN AVENUE, PHILADELPHIA 18, PA. 
PLANT: CATASAUQUA, PENNSYLVANIA 








No. 15 Balanced inner valve 


double seat. Pressures to 
125 Ibs. 

Specify No. 14 single seat 
float valve where tight clos 
ing is required 


Bronze bodies, integral scats 
* to 114” inclusive. Semi 


1a? 
Steel bodies, bronze trim 
renewable seats, 2° to 12” 
inclusive. Globe or angle 
patterns 


for dependable, accurate Seamless copper floats stand- 

ard, Stainless Steel floats 

liquid level control! + ae gl controls also 

available 

Controlling the liquid supply to open tanks 
is easier and more dependable when you 
do it with Keckley balanced float valves. 
They’re engineered to give you long serv- 
ice with minimum maintenance—and pro- 
tect you against costly failures that disrupt 
processing operations. The balanced fea- 
ture insures constant even flow and posi- 
tive closing action regardless of the incom- 
ing pressure. Keckley float valves are 
available in sizes from 14” to 12”. Screwed, 
standard or extra hiaew flanged connec- 


»K y Ww ° 
Only Kalman’s crews ume 


lay Kalman heavy duty concrete 
floors. These are highly skilled teams, No. 15 
backed by 36 years’ experience in lay- SEND FOR Double Seats 


ing over 250,000,000 square feet of , YOUR copy No. 14 
concrete. This “know how” pays divi- | OF NEW Single Seat 


dends in longer floor life and low \ Globe or 
; CATALOG 51-A 


maintenance! Angle Pattern 


WRITE FOR FREE BOOKLET! 
KALMAN FLOOR CO., INC. 
110 East 42nd Street, New York 17, N.Y. ‘ok « K iz C K L t a f C @) M P A N Y 
Boston « Charlotte - Chicago - Cleveland - Dayton « Detroit 
Houston - Los Angeles * Philadelphia - San Francisco 400 W. MADISON STREET CHICAGO 6, ILLINOIS 


ores 


| \rowva, MULTIPORT erent MULTIPORT 
| MULTIPORT | MULTIPORT MULT! PORT WATER CHECK VALVE €R FOOT VALVE | Re GAS CHECK VALVE 
rene | 


| svamanaie aon comion rove | Stamoute waroe Cusmon 7 |" nm oamo canoe Comin 
= L =. 


THE SAFE, TIGHT, QUIET MULTIPORT RELIEF VALVE 


What Owners 
say about Cochrane 
MULTIPORT VALVES 


Twenty-five years of service. No other 
comment." 























“Opened for inspection only once 
years.” 
Opening and closing every 30 seconds with 
but little interruption for more than 12 
years.” 
This valve ir service about 20 years with 
no ma.ntenance 
avings cannot be computed Absence of 
ible is worth the price 
mantenance except change of springs 
fferent pressure range after almost 15 





no trouble, no expense.” 


Over 15,000 
Cochrane Cochrane Corporation 
WRITE FOR FREE Multiport SR 3106 N. 17th Street, Philadelphia 32, Pa. 


BULLETINS ON HOW Valves ying a many Se ne = tga 
. . Y ¢ u \ 
REFINITE CAN SERVE in Service § Ty 


; NOT ONE 
YOU. ADDRESS: aan 


DEPARTMENT P-A FAILURE 


—e——eeern 
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Three Boilers at Noblesville Station 
of the Public Service Company of Indiana 


equipped with 


LJUNGSTROM 


AIR PRENBATERS' 


lI 





Public Service Company of Indiana, in its post- 
war expansion program, has added hundreds of 
thousands of kilowatts for the increasing needs 
of rural and industrial midwest. 


The latest new station to go on the line 
is Noblesville Station, designed by Sargent & 
Lundy, Chicago, to add 90,000 KW to this 
utility’s power output. Noblesville utilizes three 
Riley Steam Generating Units. Each unit is pul- 
verized coal fired, with a capacity of 300,000 
Ib of steam per hr at 1025 psi and 950 F. 
























































Each Riley unit is supplied with a Ljung- 
strom Air Preheater, which preheats combus- 
tion air to 650 F, cools exit gas to 288 F before 
it enters the stack. 








The unanimity with which Ljungstrom Air 
Preheaters are chosen for high efficiency steam 
generating units like these is the best evidence 
of their high thermal efficiency and depend- 
ability. Every boiler manufacturer has included 
Ljungstrom Air Preheaters in outstanding in- 
stallations made during the past few years. 


tHe Air Preheater Corporation 


60 E. 42nd St., New York 17, N. Y. 
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NOW! All Overhead Valves 
are Instantly Accessible 


with the 
LOW-COST. 
I=tolejeo)lis 


—Adjustable— 
¢ SPROCKET RIM 
e with Chern Guide 
@ Range of 10 adjustable 
sizes takes care of all 
valve makes and types 
fits valve wheel diameters 
from 2 te 30 inches 
®@ Overhead valves — no matter how high 
up, or in whatever hard-to-get-at location 
— are instantly accessible from the floor! 
Operation of valves is quick, easy, positive 
and safe with the BABBITT Adjustable 
Sprocket Rim with Chain Guide. 
climbing bench, machine, boiler 
treacherous stepladder; no time-wasting. 
@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising stems. 


It is installed quickly by clamping onto the 
hand wheel of the valve. 


No more 


on or 


® Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of nearest distributor 


BABBITT STEAM SPECIALTY CO. 
1 Babbitt Square, New Bedford, Mass. 





MARTINDALE PROTECTIVE MASKS 


PLACE HEAD- 


p 
lpress NOSE 


PRESS EDGES 
w= OF FACE PLATE 
DOWN TO FIT 
FACE SNUGLY 


AGAINST THE 
NOSTRELS 


bth 
Weigh Less than '/2 ounce. 


Clean, cool, comfortable. Furnish excellent 


tection against non-toxic dusts except free silica 


Replaceable 
sanitary 


cotton pads are inexpensive 


Martindale Protective Masks 
No. 1 Refills (Standard weight) 
No. 2 Refills (heavyweight) 


Masks 


$.30 
02 
packed in 


individual envelopes 


weight 
cotton as No. 1 


DISCOUNTS 
Less than $10.00 list 
$10.00 to $24.99 list 
$25.00 to $99.99 list 
$100.00 and over 
Minimum, charge account or C.O.D. 
Minimum, cash with order 


if payment accompanies order we will poy 
parcel post or express charges 


MARTINDALE ELECTRIC Co. 
1367 Hird Ave. 


02% ea. 
Refills 


packed in envelopes containing 25. No. 2 (heavy- 
Refills contain twice as much filtering 


Cleveland 7, Ohio 





Power’s 
HANDBOOK 


on Transformers 


Modern transformation of- 


pio- 
sae" ten means better plant flexi- 
bility and efficiency. Power's 
82nd handbook boils down 


the practical essentials of 


ta 
ea. 


putting today’s transformers 
to work in your plant. Single 
copies: 30¢. 100 or more, 
25¢. Address: Power, 330 
West 42nd St., New York 








MAXIMUM 
STEAM OUTPUT 


... at lowest cost, 
in smallest 


- = Write for “~~ 
SS) the TITUSVILLE 
— TICOTHERM 

bulletin 
... informative, 
complete! 


THE TITUSVILLE IRON WORKS CO. 
TITUSVILLE, PA. a 


STRUTHERS 


vision of 
WELLS CORPORATION 





SAVES LABOR 


Stops Losses 
Caused by OVER-heating 


UmSURPASSEO FoR 
OLPEmOABLITY 
and LONG LIFE 


ACTING 
CONTROLS 


TEMPERATURE of LIQUIDS or AIR 
Simple « Economical « Dependable 


POWERS No. 11 Temperature 
INDICATING REGULATORS 


—need no compressed air or electricity 
for their operation 


SIMPLIFY your temperature control problems with 
Powers No. 11 Regulators. They're easy to install. 
Use them wherever you want a rugged, self-oper- 
ating control to maintain a constant temperature. 
Better Temperature Control—and extra years of depend- 
able service are assured by: 1) Easy to read 4” dial 
thermometer shows temperature of liquid or air 
being controlled, makes it easy to adjust regulator 
for proper temperature. 2) Has valve stem lubri- 
cator. 3) OVER-heat protection. 4) Temperature 
adjustment has OILITE thrust bearing. 

Available also without dial thermometer in a vari- 
ety of 60° F. ranges and valve bodies 44” thru 8”. 


PP WRITE FOR BULLETIN 329 » THE POWERS 
REGULATOR CO. «+ 2750 Greenview Ave. 
Chicago 14, Ill. e Offices in over 50 Cities (11P) 


POWERS 
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Constant... Self-Operated .. . Economical 


TEMPERATURE CONTROL 


WITH AMERICAN TEMPERATURE REGULATORS 


Positive temperature control of water, steam, oil and other media helps product 
quality, reduces costs. 

American self-operated, precision temperature regulators constantly maintain 
prescribed temperature limits. They are made in sizes from 14” through 4” with 
two types of valve action. The reverse-acting is for use in cooling processes; 
direct acting for application in heating processes 

Temperature is quickly set by turning a conveniently located adjusting nut. A 
scale, mounted on the frame, makes it easy to duplicate any established setting 
To protect the regulator if the bulb is accidentally subjected to excessive tem- 
perature, a safety spring is provided between bellows and adjusting spring 
Heavy armor safeguards the capillary tubing and seamless bellows — prevents 
damage and disturbance of the set temperature. 

American Temperature Regulators are highly efficient, dependable, durable. They 
can effect important economies in your processing. Full details, including selec- 


tion tables, contained in Bulletin 112. 


Stocked and Sold by Leading Distributors 


A product of MANNING, MAXWELs& & MOORE, INC. stRATFORD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 


SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX’’ CRANES, ‘BUDGIT’ AND 
LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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New Development - 


FOR ELECTRICAL PRECIPITATORS 


ELIMINATES RAPPING PUFFS 


tee. seated 


OLD METHOD 
~ . ° 


Rapping Intensity 


Sk Se Oe 


1 HR, 2 HR. 3 HR. 4 HR. 





Old Method of Rapping Resulting in Rapping Puff 


Here are two simple diagrams that clearly ‘ . . 

demonstrate the patie mca of the new _ Rapping Intensity 

method of rapping developed by Research 

Corporation. The first shows the old way 

in which dust is shaken loose from elec- 

trodes at periodic intervals, causing inter- ew 

mittent puffs or clouding. 1 HR. 2 HR. 3 HR. 4 HR. 








New Method of Conti Rapping Eliminating Rapping Puffs 
Rapping Intensity 


This second diagram illustrates the new scientific method RESEARCH CORPORATION INSTALLATIONS 
of cleaning electrodes. It involves continuous or sequential 
rapping, every minute or less, at a controlled vibrational 
intensity. This converts precipitation from a batch opera- 
tion to a continuous and uniform process. 


55 CARBON BLACK PLANTS 
208 METALLURGICAL INSTALLATIONS 
215 Acip PLANTS e@ 34 PAPER MILLS 
293 DETARRING INSTALLATIONS 


This is another major contribution by Research Corpora- 
251 Power STATIONS 


tion to the field of electrical precipitation. Constant 
research and development work for the past 39 years has 86 Stast PLants ¢ 114 Om REFINERIES 
resulted in many other improvements over the first AND MISCELLANEOUS INSTALLATIONS 
Cottrell Precipitator. These advances plus the unequaled 
experience gained through over 1000 installations, listed 
at right, assure you of a profitable solution to your Went to know more about the Wry, 
specific problem. pike ame Sane ae Meenay 
contains additional data. . 
Send for your copy. 


RESEARCH CORPORATION 


405 Lexington Avenue, New York 17,N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
Bound Brook, New Jersey 


acs 
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On a road paved with YOUR Dollars 


A road twenty feet wide, carpeted with 
one dollar bills, extending 256,471 miles 
through space to the moon,--illustrates the as- 
tronomical magnitude of our Federal debt. 

1932 was a bad year for most of us, whether 
‘we were in business, or looking for a job, or 
going to school. 

1952 seems much better to the majority of 
our citizens, with increased business, high wag- 
es and a good education for the children. 

But how much better off, really, are those of 
us who think “we're in clover’? Consider our 
National debt which has skyrocketed from 19 
billion dollars to over 260 billion dollars in the 
past twenty years. 

Such a figure is difficult to grasp. But it rep- 
resents your debt, the amount that you and your 


family must pay. This debt is the obligation of 
every man, woman and child in the United 
States. The interest on this debt must be paid 
through taxes, and as the debt increases, the 
more our taxes will increase. If you have a 
wife and two children, your share of the Federal 
debt is now approximately $7,000. 

Your debt is now 13 times what it wasin 1932, 
and they’re planning right now, down in Wash- 
ington, to inflate it even more. 

Do you like it? Is that what you want? If you 
don’t like it and don’t want further expansion 
of our Federal debt, it's up to you to let Wash- 
ington know. Only when American citizens 
are aroused and speak up, by electing able and 
patriotic men to public office, will there be an 
end to this orgy of public extravagance. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 
MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


JULY 1952 





inmplaat How Measurement — 


with the ALL-METAL - 
Foxboro dip Cell! 





.+. gives fastest response, 
longest sustained accuracy, 
lowest installation cost 


Simpler in design. simpler and much less expensive to install, far 
easier to maintain . . . the all metal Foxboro mercury-less d/p Cell 
offers greater speed of response, permitting closer flow control, 
than has ever been possible before. Its negligible displacement 
and corrosion-proof construction of Type 316 Stainless Steel elim- 
inate usual maintenance problems, even in service on highly 
corrosive or viscous fluids previously considered unmeasurable. 

The Foxboro d/p Cell measures differential pressure by the 
force-balance principle and transmits pneumatically to indicating, 
recording, or controlling receivers. Small, compact, weighs as 
little as 19 lb. Ranges: from 25” to 800" H2O. Working pressure 
ratings up to 4000 psi. Steel or stainless steel construction. Inher 
ent over-range protection. Easy in-the-field calibration and 
range changes. Optionally available with pre-assembled mani- 
fold piping shown in photo above 

Thousands of d/p Cells now in use throughout industry, with 
many repeat orders now on our books, indicate the wide accept- 
ance and successful performance of this revolutionary develop- 
ment for the measurement of liquid, steam, gas, or air flow. Write 
for detailed Bulletin 420. The Foxboro Company, 687 Nepon- 
set Avenue, Foxboro, Massachusetts, U. S. A. 


(0), ds{0); (0 Me ce 


REG. U.S. PAT. OFF. 


FACTORIES IN THE UNITED STATES CANADA, AND ENGLAND 
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CONTINUOUS 


PROCESSES 


INCLUDE 


STRAIGHT LINE FLOW Valve Advantages 
CASH STANDARD 


Fe 


TYPE 
1000 


REGUEING VALVES 





Streamlined flow of steam, air, oil, etc., 
around the inner valve is an immediate 
solution to the important need of depend- 
able control under varying loads 
Continuous processes can be depend- 
ably protected against slow downs, fail- 
ures, and maintenance ordinarily due to 
valve inefficiencies. The STREAMLINED 
"1000" Valve with ample capacity, tight 
closing characteristics, close delivery 


pressure control, and with a wide range of 
adjustment makes possible speedier pro- 
duction, smooth operation and no spoilage. 


You get straight line flow which elimi- 
nates turbulence so that at all times you 
are easily able to meet peak demand and 
yet hold the reduced pressure constant at 
the same time. For the complete facts write 
for Bulletin “1000.” 


The inner valve fits right in 
the line as though a part 


of it 


What might be mistaken for a pipe run- 
ning through the phantom Streamlined 
Valve above is really the housing which 
contains the inner valve. Through it you 
have the Straightline Flow that brings 
such enthusiastic comments as voiced by 


many users. 


STRAIGHT LINE FLOW 


— * 
ALL THE WAY 





(ASH STANDARD 


CONTROLS... 
VALVES 





A. W. CASH COMPANY 
DECATUR, 


ILLINOIS 


* 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send Jor them 


High Pressure Reducing Valve 
Type H-P; extra heavy for use 
with initial pressures up to 5000 
lbs.; ond for reduced pressures 
up to 650 Ibs. Good for most 
fluids. Sizes: 42°" to 2°; bronze 
body; nitralloy trim. Get Bulle- 
tin 931 


. ‘A 
€: < 
* 


Type 8871 Pressure Requlator for 
dirty liquids (like Bunker C fuel 
oil). Inner velve is bolted to dia- 
phragm for positive movement. 
Sizes '2°' to 10°*. Bodies; iron, 
bronze, or steel. Seat ring and 
inner valve; stainless steel. Bul- 
letin 972. 


Cash Standard Type 10 Pressure 
Regulating Valve, pilot operated. 
(Pilot operating fluid discharges 
to outlet pipe; not wasted).Sizes: 
2°" to 12°*. Highest pressures: 
inlet 600 Ibs.; reduced 250 ibs. 
Iron, bronze, or steel bodies; 
standard trims. For water, air, 
non-corrosive gases and oils. Get 
interesting Bulletin 966. 
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American Gas & Electric Service Corp. 
Boston Edison Co. 
Central Hudson Gas & Electric Co. 
Choudronneries A. F. Smulders (Geigium! 
Compania Argentina De Electricided 
tArgentinal 
Compania De Fuerza Del Suroeste 
De Mexico $.A. (Mexico! 
Consolidated Edison Co. of N. Y. 
Detroit Edison Co. 
Dow Chemical Co. 
Elektricitetsselskabet Isefjordvaerket 


(Denmark) 
Ford Motor Co. of Canada Ltd. !Conado! 
General Electric Co. 
Hartford Electric Light Co. 
Houilleres Du Bassin De Lorraine (france! 
Houilleres Du Bassin Du Nord Et 

Du Pas-De-Calais (fronce! 
Hydro-Electric Power Commission 

of Ontario (Canodo! 
Indiana & Michigan Electric Co. 
Interbrabant ‘Se!gium 
Long Island Lighting Co. 
Metropolitan Edison Co. 
Mexican Light & Power Co. ‘Mexico! 
Monongahela Power Co. 
New York State Electric & Gas Corp. 
Niagara Mohawk Power Corp. 
Palestine Electric Corp., Ltd. iisroe!! 
Philadelphia Electric Co. 
Public Service Co. of Northern Illinois 
Public Service Electric & Gas Co. of N. J. 
Societe Anonyme John Cockerill (Belgium! 
Societa Edison (itoly! 
Societe Financiere De Transports Et 

D’Entreprises industrielles (Sofina) (Belgium) 
Secieta Meridicnale Di Elettricita: tioly! 
Sociedad De Electricidad De Rosario 


\Argentina) 
Union D’Electricite (France 
United Illuminating Co. 
Westinghouse Electric Corp. 
West Penn Power Co. 
Wisconsin Public Service Corp. 
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What happens to power piping here 


is vitally important... 


The necessity for heat treating 
high-temperature, high-pressure 
alloy power piping, after both 
bending and welding, is an ac- 
cepted fact. But it is the means 
employed that determine the ul- 
timate quality of the material. 

Take this piping scheduled for 
one of the larger U. S. utility 
plants. It has been fabricated 
into sub-sections by experienced 
Kellogg benders and welders... 
men who have produced the crit- 
ical piping for power stations 
putting out more than six and a 
quarter million KW'’s. 

But all this skill can be wasted 
in the furnace during heat-treat- 
ing, if specific procedures are not 
meticulously followed. In the 
first such treating step, ferritic 
piping is normalized or full- 
annealed to homogenize the grain 
structure, after it has been hot 
bent to the desired shapes. 

Normalized piping must then 
be tempered—by reheating and 
subsequent cooling through a 


carefully controlled cycle. This 
eliminates undesirable hardness 
caused by the formation of mar- 
tensite during the rapid cooling 
while normalizing. 

When normalized and tem- 
pered piping has been welded, it 
must again enter the furnace for 
stress relieving of the weld areas. 
During this operation, any sub- 
stantial variation from specified 
temperatures may produce dif- 
ferences in hardness between the 
weld areas and surrounding 
metal — greatly increasing the 
possibility of operating failures. 

To assure that utility piping is 
free of such potential problems, 
Kellogg’s Metallurgical Lab sets 
heat treating procedures for each 
assembly . . . and to guarantee 
adherence to those procedures 
Kellogg furnaces are extensively 
instrumented. Laboratory super- 
vision of shop practices such as 
these is one of the means that 
guarantee quality when you spec- 
ify Kellogg power piping. 


OTHER FABRICATED PRODUCTS including: 


Pressure Vessels. . Vacuum Vessels . . . Fractionatimg Columns . . . Drums and Shells 


Heat Exchangers . . . Process 


The M. W. Kellogg Company (A Subsidiary of Pullman Incorporated) 
New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. 
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- with Puttin 


FOR ONLY THE DUTTON ECONOTHERM 
GIVES YOU OFF-CENTER FIRING 


AND 
.»e HERE'S THE EXTRA 
ADVANTAGE OF pe ae 


F-CENTER FIRING : 


SELF-CONTAINED 





Induces positive, fast water circula- 
tion in a rotary motion, resulting in 
uniform water temperature in shell 


. faster steaming . . . elimination of 
surging and priming .. . a steady 
water line at all times... higher qual- 
ity, dry steam... and a higher column 
of water above the furnace. E 
point makes sense — makes perform- 


ance too! 


CHECK NOW 
with DUTTON... 
write for 
ECONOTHERM 


Bulletin 
EC-100C 


Other types and sizes — 
5 to 250 h.p. 
See the Yellow Pages 
in Phone Book for 


Dutton Representative. 


FULLY AUTOMATIC 


ROTARY COMBUSTION 


UNUSUAL EFFICIENCY, SAFETY 


GAS, HEAVY OIL, LIGHT OIL FIRING 


D7.Xon BOILERS 


‘ACREEEGO minions MICHIGAN ° 


DIVISION HAPMAN-DUTTON COMPANY 
BOILER BUILDERS SINCE 1880 
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UNIBESTOS No. 750 


FOR TEMPERATURES 
UP TO 750° F. 


UNIBESTOS No. 1200 
FOR TEMPERATURES 
UP TO 1200° F. 


These famous UNIBESTOS twins 


cut heat loss and surface temperature 


HIGH EFFICIENCY 
1S UNIMPAIRED 
BY REUSE OR 
CONTINUOUS 
SERVICE 


When you insulate with Unibestos you can be sure 
of prolonged effectiveness, for this durable high 
quality insulation resists all service hazards. It’s 
unaffected by moisture, steam, fumes... withstands 
impact and vibration . . . won't shatter, crumble, 
powder, or dust to contaminate the atmosphere 
under normal service conditions. 


Unibestos is easy to cut and fit... brings you the 
added economy of single-layer application... may 
be removed and reused repeatedly without damage 
or loss of efficiency. Adjacent sections can be stapled 
together to prevent separation due to expansion. 

Phone your Unarco Distributor for money-saving 
Unibestos in cylinders, half-rounds, or blocks. 


UNION ASBESTOS & RUBBER COMPANY 


Dept. C-7, 332 SOUTH MICHIGAN AVENUE e CHICAGO 4, ILLINOIS 
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Equip your noisy power plant engines with 


BURGESS-MANNING SNUBBERS 


to quiet the disturbing roar of engine exhausts 


Burgess-Manning Snubbers installed on engines 
" at power plant in Goodland, Kansas. 
Whether engines are large or small, reliable Burgess- 


Manning Snubbers reduce disturbing engine exhaust or write BURGESS-MANNING COM- 

£ g eng 

noise by effectively dissipating the energy in the exhaust PANY for information on SNUBBERS 
gas slugs. Quiet engine operation is provided without that perform these functions: 


affecting performance. Burgess-Manning Snubbers [VF Moise Reduction plus [V7 Noise Reduction plus 
ai . . . . waste heat utilization —~ spark arresting 
are available for any degree of silencing required. 


. p . P . Noise Reduction plus WH Noise Reduction plus 
For quiet engines, install Burgess-Manning Snubbers.. . i surge control iw air cleaning 


guaranteed performance backed by a reliable organization. 
[wy Noise Reduction plus 
water separating 


A REPUTATION FOR OUTSTANDING SERVICE IN THESE COMMUNITIES 


Sullivan, Illinois Mexico City, Mexico Corpus Christi, Texas 


BURGESS-MANNING COMPANY 


749-3 East Park Ave. 
Dallas LIBERTYVILLE, ILLINOIS Chicago 
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PUTTING WATER TO WORK 





For Silica-Free Water at Low Cost... 


Deionize with 
AMBERLITE Resins 


AMBERLITE deionization eliminates evaporators, 
and still gives you highest-quality boiler feed 
water. Silica, carbon dioxide, and hardness are 
reduced virtually to zero. Total ionized solids 


can be kept consistently below 0.1 p.p.m. 
In addition... 


¢ t For more information 
‘ about AMBERLITE 
deionization, write 
Dept. P-2 for com- 
plete literature. For 
bi-monthly reports on 
new developments in 
ion exchange, ask to 
receive AMBER-HI- 
LITES. 





The initial cost of your water-conditioning 


system is reduced. 
Operating costs go down. 
Maintenance costs you less. 


You are sure of an adequate supply of con- 
ditioned water—despite variations in demand 
and in the quality of your raw water. 


Your AMBERLITE unit requires much less 
space than evaporators. 


You have a choice of multiple-bed or 


Monobed (mixed bed) systems. 


CHEMICALS Ri FOR INDUSTRY 





ROHM ¢ HAAS COMPANY 





AMBERLITE and 
Monobed are trade 
marks, Reg. U.S. Pat 
Off. and in principal 


foreign countries 





THE RESINOUS PRODUCTS DBivision 


Washington Square, Philadelphia 5, Pa 


Representatives in principal foreign countries 











How these K&M insulations keep heat under power’s “thumb” 





HE PICTURE ABOVE, taken in a large Eastern These K&M_ Insulations are practical, economi- 
T power station, is good, but it can show only the cal, and durable. The insulating properties of 
“skin-deep” beauty of the Keasbey & Mattison Featherweight’ 859% Magnesia are not affected 
Insulations on the feed water deaerator in the by alternate heating and cooling... by wetting 
background and the duct in the right foreground and drying... and, being mineral in nature, will 
Under the glistening surfaces, finished ughtly with not burn. Both insulations are supplied in appro- 
K&M_ Insulating Cement, lies this interesting priate forms and thicknesses for all equipment 


heat-keeping story surfaces and piping. 


On the feed water deaerator, the “defense in Your K&M distributor, who is an experienced 
depth” against heat loss is provided by K&M applicator, will give you full information. Or write 
Hy-Temp Blocks, 11” thick, covered with “*Feath- us direct. 

erweight’”’ 85% Magnesia Blocks, 14” thick...an 


ideal combination that makes the most of the high 


. Nature made Asbestos... 
heat-resisting qualities of Hy-Temp and the high 


insulation value of “Featherweight” 85°, Mag- 


nesia. Alone, ““Featherweight’’ 85‘ Magnesia is 


‘ 


good for temperatures up to 600° F. (on the duct KEASBEY & MATTISON 
shown it is more than sufficient); its combination COMPANY «© AMBLER © PENNSYLVANIA 


with Hy-Temp provides ethcient insulation from Co es 


ronto, 
600° to 1900° I 
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Over half a million 
FAST’S Couplings now in use! 


HROUGHOUT industry, Fast’s are rated the 
most dependable couplings on the market... to 
the tune of over half a million now in service! Year 
in, year out, they continue to outlast the equipment 


they connect ... save time, maintenance and money 


by eliminating costly coupling failures. 

Actual cases on record show many Fast’s Coup- 
lings have been in operation for 25 and 30 years 
without trouble. And every major producer of high- 
speed equipment now uses Fast’s! 


Solve your coupling worries! Write today for full 


FASTS 


THE ORIGINAL 
GEAR-TYPE 


JULY 1952 


details on Fast’s Couplings and Koppers Engineer- 
ing Service to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 227 Scott St., Baltimore 3, Maryland. 


Here’s How FAST’S Save You Money 


Free Service—Koppers free engineering service assures you 
the right coupling for the job. 


Rugged Construction—Fast’s still maintains its original de- 
sign, without basic change or sacrifice in size or materials. 
Result: freedom from expensive coupling failures. 


Lowest Cost per Year—Fast’s Couplings usually outlast 
equipment they connect. Their cost may be spread over 
many years! 


KOPPERS COMPANY, INC., Fast’s Coupling Dept. 
227 Scot? St., Baltimore 3, Md. 


Gentlemen: Send me Fast’s Catalog which gives detailed descriptions, 
engineering drawings, capacity tables and photographs. 


Name 


Company 





why WARREN six stage, type T 
high pressure boiler feed pumps are 
a most dependable investment....... 


There are many other important factors de- 
signed to provide a sound investment over the 
years. Evaluate the benefits and contact Warren 
on your next high pressure boiler feed job. Write %Y boss? Poing /Y Xtra 4 
for Bulletin 244 giving further details. ie ted 


TOW. 


WARREN STEAM PUMP COMPANY, INC., WARREN MASSACHUSETTS 
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CUTTING A BOILER IN TWO 


to show why we dare call this stoker the 


PERFECT SPREAD 


It’s simple . . . it’s economical and it 
WON’T CLOG ON WET COAL 


WHETHER THE COAL is bone dry or sopping wet, every AE 
conveyor feeder can deliver from 50 to 7,500 Ibs. of coal per 
hour. The high traction principle employed —and its exclusive 
spiral overthrow rotor — deliver absolute uniformity of spread 
over the whole grate area, dependably, continually and without 





troublesome coal agitators. 





Perfect Spread Stokers are built in a wide range of sizes, 
capacities and grate types... but all of them are equipped with 





American Engineering’s exclusive conveyor feeder and rotor. This 
is one feeder that won't clog on wet coal...one whose true, 
continuous feeding is universally acknowledged as unexcelled. 
you need extra steam capacity, wish to replace ‘ : 

If y I 4 I The above installation, designed to burn Ohio coal 


obsolete equipment or abandon hand firing, mail 11,600 B.T.U.s “as fired”, 12.7% ash. 4.4% sul 
coupon for full facts about Perfect Spread Stokers. with 2,000° F.—A.S.T 


SSS SSeS eee 


! American Engineering Company 
; 2400 Aramingo Ave., Philadelphia, Penna 8 
} Gentlemen:- We are interested in getting top efficienc y g 


from both low and high ash coals. Please send us full 
‘ 


cOoOM p AN Y information about Perfect Spread Stokers 
PHILADELPHIA 25, PENNA. Name__ 
AE Products are: Taylor and Perfect Spread Stokers, Marine Deck Company 


Auxiliaries, Hele-Shaw and Hydramite Fluid Power, Lo-Hed Address 
Hoists, Lo-Hed Car Pullers. EE el . 
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...end the trouble 


Take the oxygen from your boiler feed 
water and you put an end to costly oxy 
gen corrosion You spend less for repairs 

get more hours of service from your 
steam power plant 


Monsanto Santosite (sodium sulfite anhy- 
drous, technical) takes ali oxygen from 
boiler water. It is safe... easy to use... 
economical. Santosite removes oxygen by 
combining with it to form harmless sodium 
sulfate. Neither Santosite nor sodium sul 
fate forms sludge or otherwise damages 
boilers or pipes. 


Santosite is available in small or large quan- 
tities from jobbers throughout the country. 
For information on the use of Santosite in 
boiler feed water, write for Monsanto Tech 
nical Bulletin No. O-26, “‘Santosite for Re 
moving Oxygen from Boiler Feed Water.” 
MONSANTO CHEMICAL COMPANY, Or 
ganic Chemicals Division, 1700 S. Second 
Street, St. Louis 4, Missouri 

Santosite: Reg. U.S. Pat. Off 
DISTRICT SALES OFFICES: Birmingham, Boston 
Charlotte, Chicago, Cincinnati, Cleveland, Detroit 
Houston, Los Angeles, New York, Philadelphia, Port 
land, Ore., San Francisco, Seattle. In Canada, Mon 
santo Canada Limited, Montreal 


SAN 


POWER 


JULY 


1952 





You Can Cut Costs of 
Pressure and Temperature Contro 


SECO METAL SEATS AND DISCS — Durable 
SECO Metal resists wiredrawing. More than 
twenty years of experience in thousands of in- 
stallations has failed to produce a single case 
where SECO Metal has been cut by steam. 








PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 


SPRING OUT OF PATH OF STEAM — The 
spring in the Spence Regulator is out of the 
path of the steam or other fluid flowing through 
the valve. It operates at low unit stress for ex- 
ceptionally long life. 











LARGE BALANCED DIAPHRAGM—Spence metal 
diaphragms, under usual conditions, never re- 
quire replacement. Spence Regulators have few 


— | moving parts and those few are ruggedly con- 
SPENCE Type ED Pressure Regulator structed and seldom require attention. 














YOU BENEFIT by these and many Spence Pressure and Temperature Reg- 
other Spence features that assure accu- ulators are built in sizes from 14” to 
rate, dependable regulation year after 12" for service with air, steam, water, These Companies 
year. That means Jess down-time, less oil or gas. Only minor adjustments are 


time and money wasted on replacement __ needed to switch any Spence Regulator Have Profited 


of parts. from one service to another, 
with SPENCE! 


The Springs Cotton Mills 

Ford Motor Company 

Pennsylvania Power & Light Company 
Jones & Laughlin Steel Corporation 
National Tube Company 

The Atlantic Refining Company 
Great Lakes Steel Corporation 
Todd Shipyards Corporation 

land wh lakes Creameries, Inc. 

G I Electric C 

R. J. Reynolds Tobacco Compeny 
Ohio Ed‘son Company 











tT ETISO Tempercture Type EN Differential Regulator—Ac- Type EQ Back Pressure Reg- 
Saasisben—Tene ay alles vrately controls differential between ulator — Completely Aes 4 and thousands of others 
mance for both storage fluid deivered by regulator and less, pilot operated for 
and instantaneous heoters. some other source of pressure con- accurate control of the 
nected to the pilot spring chamber. initial pressure. 


SPENCE ENGINEERING COMPANY INC. 
WALDEN, NEW YORK 
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Break that bottle neck! 


Get up to 44% more soft water 
— from your present water softener 
— or with a new Elgin Softener 


It’s an easy matter to break the bottle 
neck caused by ‘lack of soft water. 
You can quickly end those hard water 
and scale forming troubles which in- 
terfere with boiler, process and plant 
service. Here’s how: 

If your present water softener is not 
giving you the soft water you need, 
you can increase its zeolite softening 
capacity as much as 44% as dia- 
grammed, by means of the ingenious 
Elgin manifold arrangement. And by 
refilling it with new Elgin high ca- 
pacity Zeolite we can further increase 
its soft water output 3 to 10 times. 


If your present water softener has 
served its time, or if you are now 
putting up with hard water, get an 
Elgin Water Softener of ‘Double- 
Check” design. It will deliver up to 
44% more soft water than conven- 
tional water softeners of equal size 
utilizing the same type zeolite. 

Whichever of these steps you take, 
the cost will be repaid quickly by the 
benefits and savings of soft water. 

Our nearest representative will be 
glad to give you complete details. 
Or write for Bulletin 611 which gives 
all the facts. 


ELGIN SOFTENER CORPORATION 


130 N. GROVE AVENUE, ELGIN, ILLINOIS 


Representatives in Principal Cities 


The “Double-Check” design of 
this Elgin softener gives you the 
basic advantages diagrammed 
opposite. 


Here’s how it’s done 
By preventing zeolite loss, the Elgin 
“Double-Check” water softener mani- 
fold arrangement permits the use of 
a deeper teolite bed and utilizes the 
zeolite more efficiently. Net result is 
up to 44% more soft water per 
regeneration. 


44% MORE 
ZEOLITE 
SOFTENING 
CAPACITY 
_ 


LIMITED 
ZEOLITE 
CAPACITY 





ORDINARY 
DESIGN 


ELGIN 
DESIGN 


Same size units; same type zeolite 


GET THE FACTS 
WRITE FOR 
BULLETIN 611 
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boiler service 


For proof, look to the power plant. Absolute 
safety is a must. therefore designers have 
invariably standardized on seamless boiler 
tubes. 

National Seamless Boiler Tubes usually 
get first call because they have been thor- 
oughly proved in so many thousands of aec- 
tual installations. Every tube is as sound as 
a solid forging because it is actually pierced 
from a solid billet of steel. the one manufac- 
turing method that removes all doubt con- 
cerning uniform wall strength. 

Next to the consideration of safety, the 
most important factor about a boiler tube is 
its lasting quality. The long years of experi 
ence and up-to-date plant equipment of Na 
tional Tube have “built in” the finest quali- 
ties for long service into every National 


Seamless Tube. 


be ht TOA 


These National Seamless Boiler Tubes are 
easy to install, too. Precise annealing cycles 
give the right balance between strength and 
ductility: therefore the tubes are easily bent, 
expanded, flared, beaded and tightly rolled 
into headers or sheets without danger of 
fractures or splits. 

For more information about these de- 
pendable tubes, write to National Tube Di- 
vision, United States Steel Company, 525 
William Penn Place, Pittsburgh, Pa. Ask 
for bulletin No. 12. 


rs L 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U'S*S NATIONAL Scacxtcos BOILER TUBES 


1 
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Get This 
NEW Oakite 
Booklet-FREE 


HERE'S how to lick such tough jobs as stripping 
paint, enamel, lacquer, varnish, etc., from trans- 
formers, motor and controller housings, burned- 
out armature and motor windings. Booklet tells 
how Oakite stripping methods eliminate sand- 
blasting and scraping . . . how Oakite Compound 
No. 33 prepares surfaces for longer-lasting re- 
paint jobs. 











Get your copy today. Write Oakite Products, 
Inc., 23 Rector St., New York 6, N. Y. 


a 
‘4 


} 4 PRESSURE 
” BLOWER 


For the fast, efficient elimination of 
welding fumes, sawdust, or other air 
mpurities, you can depend on this pfec 
sion-made, all-aluminum high-pressure blower 
Made with 5! niet and 3',"° outlet. Enc osed 
4 HP. Westi nghouse single ‘phase mot or 

A. C., provides 3450. R.P.M. and up 
Immediate delivery’ Ask for =BLSOW 


DARD ELECTS 


MFG. CO., INC. 
WEST BERLIN 42, N. J. 


REG. PRICE 
$70.00 








The “LOW- BID" 
PUMP 


isn’t necessarily 
the economical one! 


Save Money on the Job ' 
— WHERE SAVING COUNTS! 


Above, for handling clear water, 
you can’t beat a “Buffalo” Type ‘ 


10 to 14,000 gpm, 
‘SL” Pump. 


For clear water, any temperature, at pressures up to 
500 pounds, specify a “Buffalo” Type “RR” Pump. 


If the pump has been built down to a price rather than 
up to a quality standard, chances are that any savings 
on first cost will be nullified by continual repair and 
replacement costs. ‘“Buffalo” Pumps have always been 
built to save your maintenance men trouble, to keep 
delivering for a maximum number of years and to use 
minimum power. 


But why not get the construction and performance facts? 
Write today for Bulletins 955-P and 980-B, and see 
why “Buffalo” Pumps save money the minute they start 
on the job. 


BUFFALO PUMPS, INC. 
188 BROADWAY 


BUFFALO, NEW YORK 


Sates Representatives im all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR ‘EVERY LIQUID 


POWER ° 


Kitchener, Ont 
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reasons why every power engineer 
should know about Dearborn Formula 702 








2. FORMULA 702 IMPROVES 
HEAT TRANSFER, REDUCES 
STEAM PRODUCTION COSTS 
The wax-like microscopic film 
causes water ft elalel uh t 
drops rather than as an 

ing blanket of Thus 
transfer areas are incr 
thereby reducing the c 
steam production 


1. FORMULA 702 PREVENTS 
RETURN LINE CORROSION 


mula -702, a filming-type 


VAPOR PHASE 
(steam) 
e treatment, forms-a con 
, mitroscopic film on the 
>f return lines to protect 
gainst both oxygen and 
carbon dioxide corrosion 


Kf FORMULA 702 REPAIRS 
EXPOSED AREAS 


The amine fil 


film forms right o 
Tete areltiie| 
DISPERSED PHASE 

(water) 


BASIC PATENTS 


Dearborn holds the 

basic patents (U.S. Par. 
2400543) for the use of 
filming amines for treating 
water 


You'll Want o Copy of This Bulletin 


Bulletin 5013, which outlines the 

—— - ‘ , , : causes of return line corrosion and 
s cross-section of a return line, showing how Dearborn Form- ; 

This c é & : the method of cure with Formula 702, 


ula 702, which is fed directly into the boiler, works to eliminate will be sent on request. 


costly corrosion, reduce maintenance, avoid shutdowns and pro- 

tect valuable equipment. If the pH value of your steam condensate 

is excessively low, it will pay you to discuss Formula 702 with Dearborn Chemical Company Dept. PO 
your Dearborn Engineer. Merchandise Mart Plaza 


Chicago 54, Ill. 
DEARBORN CHEMICAL COMPANY «+ Morchandise Mart Plaza « Chicago 54, Illinois 
( ) Send a copy of Bulletin 5013 


( ) Have a Dearborn Engineer call 


Name 


yA oc & (//, al Position 
te A <Q FA CM F Company.. 

TRADE MARK REGISTERED Address 
THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


POWER * JULY 1952 











varieties 


stored in 
N&F 
silos 
THE PAPER INDUSTRY 

The photo shows four 30 x 60 ft. Neff & Fry silos 
used for storing wood chip at a pulp and paper plant. 
Each holds 30,000 cu. ft. of chips, enough to make 80 
tons of pulp, which is 16% of the daily run. 

Wood chips are one of the 87 kinds of flowable bulk 
materials handled in Neff & Fry Storage Bins. The 
list includes ashes, cement, clay, coal, grain, gravel, 
lime, nuts, ore, rock, sand, seed. 

The distinctive feature of a Neff & Fry Bin is the 
diagonal-ended Super-Concrete Stave .. . formed un- 
der 140 tons pressure . . . . virtually as dense, strong, 
and enduring as natural stone. The stave does not rot, 
rust, burn, or spall. 

Get the whole story in our folder, “Bins With the 
Strength of Pillars.” Ask for it now while you have the 
subject in mind. 

Not exported except to Canada and Mexico 


THE NEFF & FRY CO. © 270 Elm St., Camden, Ohio 


wssrorace sins @ NEFF & FRY 


TYPE PLF 
EXHAUST FAN 


euc? eocetes oe = 
IX )] THE ABC 
OF SAFETY— 
Always Buy Chelsea 


Performance - proven 
CHELSEA explosion- 
proof fans meet rigid 
ventilating and exhaust 
TYPE PLBD specifications to the 
locations, specify INDUSTRIAL FAN 
CHELSEA type fans for general ventilot- 








TYPE PLOU 
AIR BLASTER 


Write for Catalog No. 400 
address Dept. V-7 


supplied with Class I, 
Group D motors, and 
non - ferrous, non - spar- 
king propellers. Ask 
CHELSEA for recom- 
mendations for your 
particular processing or 
industrial need. 


X\ 
' 
' 
' 
! 
! 
' 
! 
' 
' 
PRESSURE FAN ) letter. For hazardous CHELSEA TYPE IND 
' 
' 
' 
| 
' 
' 
' 
‘ 
‘ 
' 
' 


ing and comfort 
cooling in factories, 
foundries, plants, 
mills, laboratories, 
etc. Flexible and ef- 
ficient, it is capable 
of moving large vol- 
umes of air. 





~ WATER” 


In its September issue, Power presents the 
biggest editorial project assigned to it in 
recent history. And the subject is . 

water. It will be treated in a special 48- 
page section, which divides itself natu- 
rally into three important and interesting 


sub-topics: 


e THE WORLD OF WATER 


A nature story of wind and weather 


e@ WATER SHORTAGES 
IN A LAND OF PLENTY 


What we're doing about them. 


e A WATER PROGRAM 
FOR YOUR PLANT 


The important facts on sources, 


purification and conservation. 


We believe this study of water could 
be one of the most talked-about and 
longest-lived reports our field has known. 
Watch for it in the September Power. 
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Peuell Peofermance 


proved by actual service records 


in leading power plants throughout the country 


The preference for Powell Valves in both industrial and util- 
ity power plants throughout the country is based on records of 
actual performance under all kinds of service conditions. 


Powell Valves for Power Plants include all types in Bronze 
and Iron for water, oil, gas and low pressure steam and Cast 
Steel for high pressure——high temperature services. 


as 


ls 7 — 5 ) 


Fig. 6003 W. E.—600-pound 
Cast Steel Gate Valve with 
welding ends, outside screw 
rising stem, bolted flanged 
yoke, tapered solid wedge. 


Fig. 559 125-pound tron Body Brpnze 
Mounted Swing Check Valve with flanged 


ends, bolted flanged cap and regrindable 


renewable bronze seat and dis 


Fig. 1314-A 1500-pound 
Steel Integral Bonnet ‘‘Y 

Valve with socket weld 
ends. Sizes 14” to 2”, inc! 


Fig. 1331-A — Stee! integral 
Bonnet Offset Globe Valve 
with socket weld ends. For 
1500 pounds W.P. Sizes '4” 
to 2”, inclusive. 


OWELL VALVES 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 


* JULY 1952 





HELD 
at pumping 
temperature 


Regulating tem- 

perature of fuel oil 
from suction heater 
ee ei el 


@ Oil, wax, asphalt and 
similar products stored in large 
tanks are held accurately at 
pumping temperature with sim- 
ple SARCO SELF-OPERATED TEM- 
PERATURE REGULATORS applied 
to suction heaters or steam coils. 

No compressed air required. 
Sizes 2" to 8"; temperatures 
to 300°F. 











Ask for Bulletin 603 


SARCO COMPANY, INC. 


EMPIRE STATE BUILDING, NEW YORK 1, N. Y. 
Represented in Principal Cities 
SARCO CANADA LTD., TORONTO 5, ONTARIO 


G 
ground * RESIST ANCE TESTIN 


with 


@ Push - Button @ True readings, 

Operation regardless of earth 

resistance and con- 

@ Direct-Reading dition, stray fre- 

@ Completely Self- quencies, voltages 
Contained or currents 


YOu can be sure of safe, effec- 
tive grounding of all types of elec- 
trical systems when you test with 
the light, easy-to-use Vibroground. 
Simple operation and built-in ac- 
curacy virtually eliminate reading 
errors. No leveling, cranking or 
outside power source is necessary; 
and direct readings are independ. 
ent of auxiliary probe resistance. 

Full data on Vibrogrounds, 
including testing techniques and 


illustrations, is yours for the asking. 


Write for 
BULLETIN 105 


Associateo ReseArcn, 


“Precision Instruments Since 1936" 


3770 WEST BELMONT AVENUE © CHICAGO 18, ILLINOIS 
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WING Type EMD BLOWER 





VOLTROL VANE 





LEVER FOR CAPACITY 
REGULATION (Suitable 


VOLTROL (Volume 


Control) VANES giving 
CONTROL 


MECHANISM 


for attachment to Com Capacity Regulation 


ustien Controller) down to 10% of Max 
° 


























AIR STRAIGHT 
ENING VANES 











FULLY ENCLOSED 
DUST-PROOF MOTOR 














BLOWER ATTACHED TO 
WIND BOX OR AIR DUCT 
AT THIS FLANGE. NO OTHER 
SUPPORT REQUIRED Can be 


arranged for Horizontal or 


WINGFOIL AXIAL FLOW 
FANWHEEL— Highly Effi 
cient. Mounted directly on 


Motor Shaft 
Vertical Mounting 

















Wing Blowers can be furnished in Single Stage (Type EMD) as 
shown above, or in Two Stage (Type COM), where the sec- 
ond fan would be mounted on the other end of the motor. 


| x J. Wing Mfp.Co. 50 Vreeland Mills Rd. 


Linden, New Jersey 
Offices in Principal Cities of U.S. & Canada 


AXIAL 
FLOW 
FORCED 
DRAFT 
BLOWERS 
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First FROM PEERLESS 


A HEAVY DUTY REFINERY & CHEMICAL PROCESS PUMP 
DESIGNED WITH AND FOR A MECHANICAL SHAFT SEAL 


provide an effective suction design avail- 


without wearing ' able 
s 


Slinger and special re- Top suction and top 


Case and impeller 
wearing rings are spot 


Heavy duty thrust and electric welded 


radial bearings oil- 

lubricated 
Mechanical shatt seal 
assembly 


Precision alloy steel, 
heat-treated, shaft 
Lock washer secures 


hex nut on shaft. 
Slinger and special re- 


cessed bearing cap 
fiect 
provide an effective Seal sleeve keyed to 


seal without wearing 
parts. 


Extra large capacity oil 
reservoir. 


Seal throttle bushing 
shouldered against 
case back plate to pre 


vent blow-out 


PEERLESS 
type 


Cooling liquid lines to 
seal 


PROCESS 
PUMP 


The Peerless Type PRS pump is designed specifically for 
mechanical shaft seal construction. All the advantages of proved 
mechanical seals are inherent in the Type PRS pump design. 


1. LONGER LIFE. Mechan- 
ical seal design permits use 
of short shaft. A shorter shaft 
means greater rigidity, less 
deflection, minimum run-out, 
less wear in bearings, wear 
rings, seal and moving parts. 
2. GREATER SAFETY. 
Throttle bushing is shoul- 
dered against case back plate 
from suction side; cannot 
blow out even under maxi- 
mum operating pressure. 

3. MORE ECONOMICAL. 
No premium is charged in 
first cost for the mechanical 
shaft seal construction of the 


PEERLESS BUILDS 


Type PRS pump. Lower main- 
tenance costs will be effected 
throughout its longer life. 

4. AVAILABLE IN SEV- 
ERAL SIZES. Peerless Type 
PRS pumps are available for 
quick assembly and shipment 
from Peerless’ Los Angeles 
stock in several sizes. 

5. ENGINEERING CON- 
SULTATION SERVICE. 
Help on selection and applica- 
tion of the Type PRS pumps 
to your problems is available 
from the Peerless factory or 
the Peerless field engineer or 
distributor nearest you. 


Dependable pumes 
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Write or wire today for further engineering information. 


Capacities 
Operating Heads 
Case Pressures 
Temperatures 
Drives 








intended service. 


APPLICATIONS 
Use the Peerless Type PRS pump 
for handling all petroleum hydro- 
carbons, process liquids, water, hot 
oil, LP-gases. Liquid end can be 
furnished in material suitable to the 


shaft, gasketed at shaft 
shoulder to prevent 
leakage under sleeve. 


Enclosed type impeller 
is keyed to shaft; re- 
pelling vanes on back 
shrou' 


Characteristics ar a GLANCE 


up to 1000 gpm 

up to 625 feet 

up to 400 psig 

up to 250° F 
horizontal electric 
motor is standard; 
other types available 
as required. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Address inquiries to Factories ot 


Los Angeles 31, California and Indianapolis 8, Indiana 


Offices: New York, Chicago, St. Louis, 


Atlanta; Dallas, Plainview and 


Lubbock, Texas; Fresno, Los Angeles; Phoenix, Albuquerque, N. M.; Tulsa 
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New 
McGRAW-HILL BOOKS } 


CONTROLLERS FOR 
ELECTRIC MOTORS 


Second Edition 








 — 


1 Explains selection, operation, mainte- 

* nance, and inspection of modern control 

Describes commercial! controllers 
methods for motor acceleration, 

speed control, braking, regeneration. Covers 

protective devices, magnetic amplifiers, mag- 

r eddy-current brake, con- 
control, etc. Helpful facts on remote 

upervisory control 

re By Henry 

Duvall James, Consult. 

Eng., and Lewis Edwin 

Markle Design Eng., 

Westinghouse. 2nd ed 

\ 48 pp., 312 illus., $7.00 


STEAM AND 
GAS TURBINES 


2. and maintain both steam 
and gas turbines. Thoroughly ex- 
turbine 
reheat 
~extrac- 


apparatus 


shows best 


etie clutches crane 


and 
included 








ete Cover 
auxiliary-drive t« 
on use of 
Skrotzki, 
and William A. Vopat. 
Cooper Union School of 


illus., $6.00 J 


( PRACTICAL INDUSTRIAL 
ELECTRONICS 


3 Clearly explains fundamentals of elec- 
* tronics for the practical man, and fully 
describes many electronic devices—tubes and 

cuits used, and how they function for 
practical application in installation, operation, 
maintenance Includes heating system 
controls, combustion controls, magnetic drve- 
peed control, | vel and pump control, 
rectifier relays illators, ete. By ° 
Annett, Assoc. Editor, “Power’’. 381 pp., 


Blas $5.50 


NATIONAL ELECTRICAL 
CODE HANDBOOK 


Seventh Edition 
New Seventh Edition completely revised 
*to conform with the 1951 National Elec- 


trical Code requirements. explains the rules 
‘ for 


Bernhardt G. A. 

a . Power, 
of Mech. Eng., 
395 pages, 357 


© 
Prof 
Eng. 





and 


369 








various 


apply 


types of 


mean them 


re L. 
652 pp., 


By 
th Ed., 
$6.00 


10-DAY FREE TRIAL 


mot 
bott. 7 
illus., 








McGraw-Hill Book Co 
I r i 
f We 1 

: t 
Controtlers—$7.00 
Steam & Gas Turbines— 
$6.00 
Practical Indust 
Nat'l Elec Code 


Elee —$5.50 
Hadbk—$6.00 








This offer applies to U.S. only 








WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
power plants 

















HILL PUMP VALVES 


Since 1909 


@ The valve with the re- 
newable feature restores 
old pumps to original ef 
ciency Constant contact 
is maintained jer =the 
full bearing 

matter in what position 
the valve rotates "4 
of the exclusive HIL 

ian Efficient, aru, 
economical, accurate 


Write for Bulletin 


HILL PUMP VALVE CO. 
2728 Elston Ave., Chicago 47, Ill. 











$TOP4ct WATER 


With FORMULA NO. 640. 
trates 1” plus in concrete 
Seals out water, dirt 
I're serves all alysor 
economical 


HAYNES pRODUCTS co. 


a clear liquid which pene 
brick, stucco, plaster, ete 
Holds : 20” bead Vse outside and in 
Sold M4 ys ar Qui k 


rbent material 


‘OMAHA 3 NEBR. 





TEMPLETON TRAPS 
Return Traps—Lifting Traps 
cuum Traps 
Separating Traps 
STERLING ENGINEERING 
& MANUFACTURING 
CORP 


TEMPLETON BROS. 
110 Business Street 
Hyde Park 36, Mass 








GAGE GLASSES AND 
High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR WATER GAGES 


ERNST WATER COLUMN & GAGE co 
Send for Catalog LIVINGSTON, N. J 


MACHT TING 











TO manufacturers of equip- 
ment and those offering special 
services to the power industry, 
this section offers an inexpen- 
sive means of keeping prod- 
ucts or services regularly before 
your potential customers—The 
readers of POWER. The small 
spaces available here provide 
opportunity for you to be rep- 
resented in every issue at low 
cost. Can we serve you? 


Classified Advertising 
POWER 











eeeeee 


(His business paper . . . of course) 
Any man with business on his mind 
puts his mind on his business paper. 
The Best Informed Men in your Field 
somehow find time . .. even when time’s 
their scarcest commodity ... to read, 
not a page or two, but thoroughly. 
And regularly. You'll find such reading 
pays off in new ideas, fresh approaches 
to tough problems, a constant touch 
with new products, new materials, 
new tools. Read every issue, editorials 
and advertising. Both are jamful of 
news and “how-to” that will keep you 
one of the Best Informed Men in your 
Field, too. 


This business paper in your hand 
has a plus for you, because it’ 
a member of the Associated 
Business Publications. It's a paid 
circulation paper that must ear 
its readership by its quality. And 
it’s one of a leadership group of 
business papers that work to 
gether to add new values, new 
usefulness, new ways to make 
the time you give to your business 
paper profitable time 


NEXT ISSUE the Best Informed 
Men in your Field will be reading... 


How the Power's 
Plant in Skokie, TL, 


conservative design 


new Regulator 
uses modern- 

for plant 
and 
and health, 
and 
ful articles 


field. 


POWER 


One of a series of ads prepared by 
THE ASSOCIATED BUSINESS PUBLICATIONS 


beauty employee's comfort 
the 


a big serving 


year around . . 
of timely, 


the 


use- 


covering power 
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Straight-Flow Port Design re- 
duces fluid turbulence to a 
practical minimum. 





Seat Rings of end-seated type 
are screwed into the body. 





Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 





WALWORTH 





iron body gate valves 


with screwed or flanged ends 


60 EAST 42nd STREET 


For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106, 


WALWORTH 


valves and fittings 


NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





T-head Disc-to-Stem connection 
on OS&Y types provides 
Stronger connection, prevents 


POWER * JULY 1952 





Bronze Back-Seat Bushings in 
bonnets of OS&Y valves. 





Solid Web Type Dise in OS&Y 
valves for greater strength and 
longer service. 





Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 














PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


DESIGN 


EXAMINATIONS 
SURVEY e@ REPORTS 


PATENTS 
TRADE MARKS 














AMERICAN CALIQUA COMPANY 
CONSULTING ENGINEERS 
HIGH TEMPERATURE WATER DISTRIBUTION 
SYSTEMS 


g and Industrial Processing 
Municipal Heating 


th St., New York 1 








BURNS & McDONNELL 
pusulting and Designing Engineers 


as Citv. Mo Cleveland. Ohio 


Box 7088 1404 E. 9th St 


NO TIME TO EXPERIMENT... 


So why not save time by calling in 
a specialist who knows the ground 
you are exploring. 


POWER, meeting place of power 
men in all parts of the country, 
points the way to the solution of 
many power problems through its 
Professional Service Section. 


SANDERSON & PORTER 


Engineers and Constructors 


New York @ Chicago @ San Francisco 








SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago. Illinois 














CARNAHAN & THOMPSON 
ENGINEERS 


Mechanical and Electrical Consultants 


ahoma Oklahoma City 2 


20 Okl 
tural Building Oklahoma 


Consulting Engineers 
STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS--ELECTRIC SYSTEMS 
REPORTS— DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo 


J. E. SIRRINE COMPANY 


Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plons 


Greenville South Carolina 








GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Power Plant Design ar 
and = Maintenance 





PETER F. LOrrVus 
CORPORATION 


Engineering and Architectural Consultants 
Power Plant and Industrial Design, 
Reports, and Consultation 
Pittsburgh 22, Pennsylvania 
Established 1923 


STANLEY ENGINEERING 
COMPANY 
CONSULTING ENGINEERS 
Steam - Diesel = Eyre 
Design - Construction - Test - Valuatior 


Hershey Building Muscatine, Ia 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 


Report Design 
¢ Engineering 


MORAN ENGINEERS 
Designers and Consultants 
Buildings — Power Plants 

Air Conditioning — Ventilation 
30 Church St New York 7, N. Y. 


JOHN A. STEVENS, INC. 
Established 1909 
Consulting Engineers 
Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 














THE KULJIAN CORPORATION 


Engineer Constructors - Consultants 


FRED L. PEARSON 
Reg. Mechanical & Electrical Engineer 
Diesel Power Plants, Water Supply 


al, Heating, Alr Conditioning, 
ibution systems. Design Construc- 


ilding Detroit 26, Michigan 


SYSKA & HENNESSY, INC. 
Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
114 East 39th Street 
New York, New York 














LARAMORE AND DOUGLASS, INC. 
Consulting Engineers 
POWER PLANTS 


TRANSMISSION DISTRIBUTION 
DESIGN—REVORTS-—APPRAISALS— RATES 
9 East Adams Str 








PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
-urchasing 
Svecialists in 
Financing. Accounting & Other Overations 
231 So. La Salle St. Chicago 4 








THE J. G.WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 
80 Broad Street, New York 4 











“ 

By reason of special training, wide experience and tested ability, coupled with professional integrity, the 
consulting engineer brings to his client detached engineering and economic advice that rise above local 
limitations and encompasses the availability of all modern developments in the fields where he praces as 
an expert. His services, which do not replace but supplement and broaden those of regularly employed 
personnel, are justified on the ground that he saves his client more than he costs him.” 
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ENGINEERED CONDENSATION 
DRAINAGE AND AUTOMATIC 
BOILER FEED SYSTEMS: 


Standard boiler return systems— 
Pree-Heet Systems—Heat reclaim sys- 
tems—Spray type deaerating systems— 
Zero oxygen deaerating systems. 
Catalog 55-A. 


QUIK-TEMP HEATING SYSTEMS: 


A method of continuous stream circulation 
and air removal that permits machines 
to heat almost instantly and keeps them 
hot with minimum effect from load change. 
Increases production potential 10% 
or more. Bulletin 548-B 


/ MAGNETROL BOILER WATER 


on BOILER FEED : ewes 


Transmits changes in water level to the 


a nd co Ni D E N SATE ; , =: SSS ~ = switching mechanism by magnetic action. 


Simple, fool-proof, positive. May be used for 


x E T U 4 Ni Ss Y & T E M sg : fuel cut-off and alarm, cut-off only or 


alarm only. Models for all steam pressures 
up to 600 pounds. Catalog Section 111. 


Information That is Often ‘ aT 
Hard to Find When You 
Need it . . . Get it Now | 


Tr j 
* | CONDENSATE RETURN SYSTEMS: 


| Low-cost prefabricated type and heavy duty 
knockdown type. Featuring Master-Bilt 
maintenance-free pumps—Chromasoid receivers, 

warranted for 10 years against internal corrosion 


and Keep it Handy 


failure—Magnetrol controls. Bulletin 655. 


This information belongs in your files 
It will be of inestimable help to you 
when planning or specifying sys- STORAGE HEATERS: 

tems or components to do specific Featuring Chromasoid lined tanks guaranteed 
jobs most efficiently. Included are : = Se against corrosion failure from any kind of 
complete engineering data and oti = water for 10 years. Bulletin 910. 


specifications on: 


CHROMASOID LINED HOT WATER 


ENGINEERING BULLETINS &F py “DRAINTROL" FOR CONTROLLED 
CONDENSATION DRAINAGE: 
“A Discussion of Deaerator Design 

Principles,” covering design intent, basic Replaces steam traps. Enables higher surface 

Ps rmagereny "rg ~ aaaaeamy temperatures by continuous condensation drainage 
4 a = and air removal. Bulletin 642. 

Engineering Notes for Storage Hot Water Se i 

Heaters, How to determine the proper 

heater for specific applications. 

Engineering Bulletin No. 911. 





FRED H. SCHAUB ENGINEERING CO. 
2105 S. Marshall Blvd., Chicago 23, Ill. 
Please send me the bulletins checked below: 
(CD Catalog 55-A () Bulletin 655 
() Bulletin 548-B (} Bulletin 910 
C) Catalog Section 111 {| Bulletin 642 


FRED H. SCHAUB ENGINEERING CO. [Engineering Bulletin 570] Engineering Bolletin 911 


a 
a Ee 
innit iiinitisinigseschmcleitisilal 

city —ZONE___STATE- 


2105 SO. MARSHALL BLVD. 
CHICAGO 23, ILLINOIS 
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WANTED 
MECHANICAL ENGINEER 


Established consulting firm, New York 
area, desires Mechanical Engineer, capable 
upervising starting, testing, operating and 
orrecting troubles of steam-electric station 
equipment. Plant betterment work involv- 
ing considerable travelling. Technical edu- 
ition, and plant operating or betterment 
experience required. State education, experi- 
ence and salary desired 


BOX P-3637, POWER 
330 W. 42nd St., New York 36, N. Y. 








CHIEF ENGINEER 


For modern new high pressure steam elec- 
tric generating plant in the Southwest area 
f the United States. Prefer graduate me- 
chanical engineer, or equivalent, with ade- 
quate experience and qualifications to assume 
complete supervision of plant operation and 
maintenance. Good working conditions and 
pportunity for advancement. Preferred age 

to 45 years All applications will be 
acknowledged. Salary commensurate with 


ialifications. Please send personal record to 


P4178, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 








OPERATING ENGINEERS 
and 
ASSISTANT OPERATORS 


modern new high pressure steam elec- 

> generating plant in Southwest area of 
States Applicants must have 

least five years of operating experi- 

in high pressure steam turbine plant 
working conditions and opportunities 

advancement. Preferred age 25 to 45 
All applications will be acknowl! 


end personal record to 


P-4181, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


Please 





WANTED 
_MECHANICAL ENGINEER 


m of Engineers Designers and 


require mechar 


xperience with 


Require gen- 
s and limita- 


hand 


j 
available 
Hing 


to dev 


engineer 


P-4592, POWER 
|__ 330 W. 42 St., New York 36, N. Y. 





EMPLOYMENT 
BUSINESS 


‘OPPORTUNITIES © 


EQUIPMENT 
USED OR RESALE 





WANTED IN SO. CALIF. PLANTS 
t 2 Ch Staty EB ust 


‘ side of "refrig.. 
Ability to handle 
for efficiency. Capable of handling challe 
ref. Perfect sobriety record. 
P-4612, POWER 
tii! Wilshire Bivd., Los Angeles i!, Calif. 








WANTED 
ASSISTANT ELECTRICAL ENGINEER 


of age, possess a 


P ° R 
330 W. 42 St., New York 36, N. Y. 





REPLIES (Boz No.): 
Address to office nearest you 
NEW YORK: 330 W. 42 St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 


LARGE EDUCATIONAL Institution in Florida 

desires Superintendent of Heating and Power 
Plant. Ability to operate and maintain large oil 
fired steam generated and Distribution Plant and 
other types of heating units required. May de- 
sign and install heating and power systems. 
Knowledge of Air Conditioning and Refrigeration 
desirable. Engineering graduate preferred. In 
reply state age, experience, education and salary 
expected. P-4556, Power. 


GRADUATE MECHANICAL Engineer, 35 to 40 

years of age with broad experience in design 

tokers or traveling grate stokers 

ave broad knowledge of stoker ap- 

plication, Posy power boiler furnaces. Administra- 

tive ability essential. Location: East. Salary: 
Open. P-4648, Power. 


SELLING OPPORTUNITY OFFERED 


HIGH TEMPERATURE Cement manufacturer 

wants Manufacturers Agents to sell Industrial 
Power Plants and Utilities. Low Prices, High 
Commissions yore 1929. Grip Manufactur- 
ing Co., 1532 Kater . Phila. 46, Penna 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500 to $35,000. We 

offer the original personal employment service 
established 42 years). Procedure of highest ethi- 
cal standards individualized to your personal 
equirements. Identity covered; present position 
protected. Ask for particulars R. W. Bixby, 
Inc., 270 Dun Bldg., Buffalo 2, N. Y. 


SALARIED PERSONNE $3,000-$25,000. This 

confidential service established 19 is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
- yed, full protection to present position. Send 

name and address only for details. Per ral 
perso By invited. Jira Thayer Jennings, Dept. 
G, 241 Orange St., New Haven, Conn. 


POSITION WANTED 


MECHANICAL ENGINEER, 7 yrs. experience 
including diesel, steam, ‘and electric power 
ipment, desires responsible position. Speaks 

writes Spanish. PW-4585, Power. 


SELLING OPPORTUNITY WANTED 


MFR. REP. Est. 15 years, desires additional 
power plant equipment accounts. Presently 
vering No. Ill & No. Ind. industrials, contrac- 
ors, laundries, ete. KA-4277, Power. 








CHANCE OF A LIFETIME 
for an 
EXPERIENCED SALESMAN 


Well established concern with an out- 
standing line of Boiler and Cooling Water 
Treatment, Fuel Oil Treatment and Soot 
Remover, has an opening for a successful 
salesman with a following in this field. 
We offer highest commissions, steady re 
peat busin.ss and an opportunity to build 
for security. Give full qualifications. Write 


SW-4363, POWER 
330 W. 42 St., New York 36, N. Y. 








GENERATOR SPECIALIST 


BS, MS, EE, M.1.T., married, 39, 16 years 
design hydraulic turbine-driven generators 
from 500-100,000 kva, 60-1200 rpm. Good 
cost reduction experience. Wide customer 
contacts, foreign and domestic—no objec- 
tion to occasional foreign trips. Complete 
résume on request. Prefer position on 
East coast—must live near salt water ac 
count son’s health. Minimum acceptable 
salary $20,000. 


PW4634, POWER 
330 W. 42 St., New York 36, N. Y. 








WANTED 


CHIEF ENGINEER 


For 15,000 KW steam-electric generat- 
ing station located in a fast growing sec- 
tion of the Southeast. Desire Mechanical 
Engineer or equivalent with adequate ex- 
perience to assume complete charge of 
operation and maintenance. Preferred 
age 30-45 years. All applications will be 
acknowledged. Please send full particu- 
lars of education, experience and salary 
to: ’ 
P.4552, POWER 
330 W. 42nd St., New York 36, N. Y. 








TEACHING POSITIONS 
IN ISRAEL 


The Hebrew Institute of Technology, Haifa 
Israel, proposes to appoint 1 professor in 
power engineering, with special qualifica- 
tions in electric machines; 1 professor in 
engineering 1 senior lecturer 
in mechanical technology 


mechanical 


Applicants should have first-rate professional 
mic qualifications, be 
themselves into the 

in due course, to teach 


Applications with full details should 
sent, for transmission to Haifa, to: 

THE AMERICAN TECHNION SOC. 
80 Fifth Ave., New York 11, N. Y. 








GET 2! ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
526 Ashland Ave., Buffalo 22, N. Y. for 














first set today. Keep working. Save year. 
L & FA POCKET SIZE TECHNICAL 
DATA BOOKS, $1 EACH 


Printed on loose leaf, six hole, 6%" x 3%" bond 

paper each book contains about 140 pages of techni- 

al data, presenting condensed, accurate and essential 

lata for the student, engineer, technica] worker and 

business man. 

Architecture Metals 

Home Heating rd | Cc ae 

Tilumination crete 

Electrician's Data Butl sin 2 y Conatr, z 

Bullder’s Data Machine Design 

Lumber Data Te levision & FM Machinist's Data 

Air Conditioning Electricity, AC 
Electricity, DC 

* Motors and 
sic Generators Metallu 

c hemical Tables Hydraulics ‘Analytic Chemistry 

Write for FREE Catalogs (over 2000 listings) 

for yourself how helpful LEFAX can be to you 

$1 fer each book. or $5 for ‘anv six books 


LEFAX DEPT. PO 13, PHILADELPHIA 7, PA. 


Transformers, 
Relays, Meter 
Surveying 


Trig —d ee 








264 
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CHARLES WEAVER 


Specialists in 
TURBINE-GENERATORS, BOILERS and 
GENERAL POWER PLANT MACHINERY 


OUR PRESENT STOCK =30- Turbine Sets, IS ONE 
OF THE LARGEST IN THE UNITED STATES 


CONDENSING TURBO-GENERATORS IN OUR STOCK 

500 KW. Allis Chalmers, 150/200 psig, 3/60/480 Volt 13—1000 KW, General Electric, 175/250 psig, 3/60/2300 Volt 

500 KW. General Electric, 150/200 psig, 3/60/480 Volt 14—1000 KW, Westinghouse, 220/450 psig, 750°TT, 2400/4160 V 

600 KW, General Electric, 160/200 psig. 3/60/2300 Volt 15—1000 KW. Allis-Chalmers, 125/200 psig, 3/60/2300 Volt 

625 KW, Allis Chalmers, 140/200 psig, 3/60/480 Volt 16—1000 KW, General Electric, 4002 psig. 2300 Volt 

750 KW. Allis Chalmers, 150/200 psig, 3/60/480 Volt 17—1000 KW. Allis-Chalmers, 140/200 psig, 150° FTT. 3/60/2300 

750 KW, Allis Chalmers, 160/200 psig, 3/60/480 Volt 18—1000 KW, Allis-Chalmers, 150/200 psig, 3/60/440 Volt 

750 KW, Allis Chalmers, 150/200 psig, 3/60/480 Volt 19—1500 KW, Allis-Chalmers, 150/200 psig, 3/60/2300 Volt 

750 KW. Westinghouse, 140/200 psig, 3/60/2400 Volt 20—2000 KW. General Electric, 175/200 psig, 3/60/2300 Volt 

750 KW, West. Aut. Extr. 175/200 psig, 3/60/2400 Volt 21—2500 KW, General Electric, 150/250 psig. 3/60/2300-4160 V 
10— 750 KW. Elliott, 150/200 psig, 3/60/480 Volt 22—2500 KW. General Electric, 150/200 psig, 3/60/2300 Volt 
11— 750 KW. Allis-Chalmers, 150/200 psig, 3/60/2300 Volt 23—3000 KW. General Electric, 150/250 psig, 3/60/480 Volt 
12— 750 KW, General Electric, 150/200 psig. 3/60/480 Volt 24—5000 KW, General Electric, 150/200 psig, 3/60/2300-4160 V 


NON-CONDENSING TURBINES IN OUR STOCK 


25—2500 KW. General Electric, 150/175 psig, 10/15-BP., 2300 V 30-31—500 KW, General Electric & West. 250/450 psig. 125 B.P. 
26—2000 KW. Westinghouse, 250/350 psig, 25/40-BP., 2300 V 480 V 

27—1250 EW, General Electric, 125/150 psig. 12/15-BP., 480 V 32-33—S00 KW, Allis-Chalmers, 110/140 psig, 15/25-BP., 480 V 
28—1000 KW. General Electric, 150/175 psig, 15/25-BP., 2300 V 34—3000 KW, 450% psig, Extr. 150, Non-cond. 602 

29—1000 KW, Westinghouse, 150/175 psig, 15/25-BP., 480 V 35—4000 KW, 600% psig. Extr. 250, Non-Cond. 252 


ALL MACHINES ARE 3600-RPM. NEARLY ALL CAN BE RECONNECTED. 

BOILERS, ETC.: Please Send Us Your Specs. CORRESPONDENCE INVITED. 
TELEPHONE Telephones: WO. 1-1340 
WRITE OR CHARLES WEAVER Wo. 1-1341 
TELEGRAPH 4145 Penobscot Bldg., Detroit 26, Michigan WO. 1-16038 


GOOD EQUIPMENT . RIGHT PRICES & QUICK DELIVERIES 
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TRANSFORMERS 


60 Cy. Single and 3 Phase 


oa a cn eae 


6000(1) Am. Br. Bov. 2400 5040/4800Y 
3750(1) Uptegraff 22000 600 
375011) Uptegraff 22000 440 
3000(1) Uptegraff 22000 440 
300011) GE 22000 4380 
300011) Uptegraff 22000 550 
250013) West 27600 2300 
200013) 45000 2300 
200014) 21000 6800 
1500 ; 2200 600 
125013) y 11000 2200 
1000 . 2200 220 
833(2 y 13800 460 
83313) 2300 575 
800(3) iE 22000 2300 
75014) ; 2200 244/488 
66713) GE 13200 2300/4000 
66711) ALC 13200 480 
500; 2) iE 11000 2300 
500 4600 460 
50016) y 33000 6600/2300 
* P 50013) iE 11400 40/80 
Photo of special 500 KVA AC synch. M-G set—engineered, rebuilt 50016) GE 6640/11500Y 75/120 
and assembled in our shop—shipped to Mexico for operation of 500(1) GE 12100 100 
electric pipewelding machine. Complete control panels included. 450(3) 2500 “5 
450 11000 460 
Get the Benefit of our 46 YEARS f 450(1) 11000 230 
0 400(2) 2300 3 ph. 230 
e e ‘ 400(3) iE 2200 244/488 
En ineerin Ex erience =. 33311) y 22000 2200 
$3313) iE 22000 23 
33301) y 22000 


"Check with WAGNER FIRST”|| - 


300(3) fest. 14520 
30011) 6600 


Complete shop facilities—Dynamic Balancing—Dynamometer Testing—plus 300(3) 2300 
a large selection of fine equipment—these are among the many advantages send Bn eae 
when you buy Wagner “Certified Rebuilt". Save Time & Money Safely! esate < 150 


25013) 3 . 34500 


PARTIAL LISTING OF LARGER ITEMS IN STOCK et, We 3200 


25011) b 2200 


25¢ fest. 63 
. ©. MOTORS M-G SETS ages sab 
Type Volts Speed Mtr. Input V 200(4) lest. 13800 
Slipring 2200/4000 600 G.E. HCC conv. 2300 AC 200(3) fest. 13200 
Synch 2200,4000 900 Allis Ch. 2200/440 AC / 5 20043) q:. 33000 
Synch 2200 614 d Whse.* 2300 AC 6 » 20013) .M. 7200 
Sq. cage 6600/4000 1800 y Whse.* 2300 AC 200(2) " 12000 
Sq. cage 440 3600 Gen. Elec.* 27 AC 20013) fag. 2300 
Sync 140 100 5 Whse.* 2300 AC 20013) 7 2400 
Slipring 220/440 450 50 Whase.* 220/ AC 2 °] 200 iE 
Synch 440 400 5 Century b.b. 27 AC 4 200 
Synch 2300 q 100) =6=G.LE AC 5 200 Je: 2300 
Slipring 2300 i Delco b.b. 220/ AC 200 iE 11500 
Slipring 440 73 Allis Ch. 22 AC 2 200 Jest. 3984 
Sq. cage 2300 Allis Ch.* 22 200 4 6900 2400 
Synch 2200 5 Whse.* 15011) 6900 20/208 
Slipring 2300 1 Gen. Elec.* 150(3) ast. 14400 600 
Slipring 440 16 0 Allis Ch. (2) 220/440 f 150(3) lest. 14400 575/230 
Sq. cage 2200 : 50 Whse 220 2 5 15004 = 12000 5/230 
" e . . o ) 7] « 
Sa. cage 440 6 Gen. Elec.* 220 150(1) Jest. 2400 480 
Slipring 2 300 . bangs on y > 15014) Packard 4600 115 
Sq. cage 2200 ren ec 22 F 4) 9 g 
Synch 440 1 CW. bbe 230 : , & 2408 = 
Synch 2300 4 25 Whee. 220 AC ‘ 150(3) Pitts 7200 5/230 
Synch 220/440 B 2) _ ~ : 
5 ae aap a. D. C. GENERATORS 15013) GE 4150 240 
Slipring 2300 Mfr. Type Volts 125 West. 440 440 
Gen. Elec. MPC 275 126 West. — ots 
C. GENERATORS — 60 CYCLE ; Whse. SK 600 10044) a. 600 Rt 
tr. . 5 Whse. SK191 125/250 10013) GE 14490 2400/4800 
ae. “ P i Type 4 B.... ee bg 5 Gen. Elec. RC38 250 675 100(2) Al. Ch 4600 230/115 
Whse. syn. cond. 0 )/2300 900 : Century b.b. 1500 amp. 70 10042) . 13200 220 
Gen. Elec. 2300 450 Gen. Elee. Cc 250 10014) th. 2400 480 
G.E. 25 cycle 2300 750 y th. E 125 100(2) itts. 2300 230/460 
Elec ATB 1x0 100 Sec. LC 250 00 10041) * 2300 230/115 
lex ; 4X0 900 5 Allis Ch. (2) EW 125/250 2 100(4) . Ch. 2300 230/115 
480 400 10011) yi 2300 230/460 
240/480 600 D. C. MOTORS 100(7) iE 1980 220/440 
480 750 Mfr. Type Volts 10043) iE 1100 220/440 
2400/480 600 300 Gen. Elec MPC 230 10003) tts. 4600 230 115 
2300 900 | 200 Reliance 1400T 230 100(3) , 460 115/230 
7" 175 Gen. Elec RC 230 100 iE 11500 230/460 
150 Gen. Elec. MPC 230 500/12 100 2 11000 2300 
150 i hse SK183 230 1150 100 iE 2400 120/240 
240/480 + 900 | 100 ien. Elec. Cc 230 6575/1000 
ATB 240/480 900 | 100 Gen. Ele CD23) 115 1500 MOTORS — MG SETS 
QUICK SHIPMENT FROM STOCK — LOW PRICES — FULL GUARANTEE — World's Largest Inventory — 


Send for Complete Stock Lists We Stock 1200 Units 5 to 75 KVA 


ELECTRIC EQUIPMENT 
COMPANY 
ROCHESTER, N. Y. 
PHONE: LD-65 


240/480 600 
2300/480 600 





1435 W. RANDOLPH ST. MOnroe 6-1409 CHICAGO 
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THE TRADE MARK WITH A MEANING 
SUCCESSFUL OPERATION GUARANTEED 
44th YEAR OF SERVICE—MEMBER OF A.R.A.* 


MOTOR GENERATOR SET D. C. MOTORS 
3 ph. 60 Cycle . Make Type Volts 


Gr uc i 
Kw Make Speed D.C A.C West = pd 
° Volts Whse 595 
1 2000 GE 5i4 13800/4000 : 
2 2000° Ge iJ 6600/11000 
1 Gt 1 256 13200 MILL F 400/800 
GE 2 6600/13200 Mill 300 200 
2300/4600 55) 415 
premio MCF 550  300/1050 
2300/4150 1 3 DYNA 5 325/2500 
2300/4150 °CM-151H 
6600 — 
2400/4800 ~ MQ 
2200/4160 3 MPC 3 
paaal ; mod 2000 KW—MG SET 
5 Th IN STOCK 








QM-R. Brg 


0 
6600/13200 
J S 83H 
ae 5 CMC-65 
440/2300 ' : 8K-3 4 
2300/3308 2— 1 Whs A. C. MOTORS 
. 5 2 23 250/1000 
a. 1 SK- zs 4508/1000 3 ph. 60 Cycle 
2300 2 - i : 750/1500 SYNCHRONOUS 
= 
440 
ae FREQUENCY CHANGERS 
440 Qu. KW Cycles 
220 1—-3000 25/60 4000/23 
1—2000 /62% 
1—2000 25/62 
ROTARY CONVERTERS + see on” saan aaa 
G.E. Sia 600 13800 1 500 25/60 11000/2300V 
Whse 900 600 11000 


TURBO GENERATORS SYNCHRONOUS CONDENSERS 
Make Volts Speed 
Qu. KW Make Dese. 2400/4800 600 
6000 AL Ch Condensing 200/250 ISP 2300 . +7 
3/60-Exc. & Surface Cond. 2 Ts 
1000 Moore Auto-Ext. Cond. 175/2002 L.S.P 
5/202 G. Ext. Surface Conden 
ser—3/60/2300 
1000 GE Non-condensing 175/200 Ibs 
1S.P. 5/20 lbs. G.B.P., 480 


sOposo 
uz al 
a! 


Type Volts 


200 
gnneme 


=O0 
o 


*25 Cycle 


3/60 

GE Condensing 4252-725°TT ISP- 
440 V. 3 ph. 60 cy New—1944 

Moore Non- condensing 150/200 Ibs 
ISP 5/35 lbs. G B.P.—3/60/480 
volts direct connected exciter 

GE Non-condensing 175/200 ~=Ib 
ISF 5/30 G.B.P., 480/3/60 

Whse Non-condensing 125/150% ISP - y rf c MT-424¥ 
5/102 G.B.P., 240/480v. 3 ph ; MT-5598 
60 cy 

GE Non-condensing 1150/1752 ISP 
5/152 B.P. 480V. 3 ph. 60 cy 

02 ISP 7# 


Non-condensing 15 
2 V. 3 ph. 60 cy. 


BP 
500 KW MG SET = ot 
IN STOCK 30 new Whe 
ot 
TRANSFORMERS 
60 Cycles 
Make Type Ph Voltages 


Whee Furnace 26100/13200x18 SQUIRREL CAGE 


HVDDJ 66000115800 
H 22002480 FTSS9BY 440 
cs 2300/4150 
KT-574¥ 2300 
IK-17 400 


co 
] 
| 


H 
oOIsc 
OIsc 
OISCc 
HT 
OIsc 
OIsc 


6600x550 
13200%2300/480 
1180026600 
13400x216 
24001240/480 
138002230/460 
3300022300/4000 
34500x230/460 
2400z120/240 
41602240 


| 


ee et 
ee Oe as ee es ee ee 
PeeEe 


3—1500 KW—250 V. D.C.—13200 V. A.C. - ' : 
NOW AVAILABLE. 1 { 4160x240 


* American Rebuilders Association — Member Body of A.S.A. 


BELYEA COMPANY, INC. ios: 


OFFICE AND SHOP N. Y. CITY LINE 
43 HOWELL ST., JERSEY CITY 6, N. J. RE 2-7150 
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ELECTRICAL EQUIPMENT. 
REBUILT AND GUARANTEED 


PROMPT SHIPMENT — PARTIAL LISTING 
250 VOLT DYNAMOMETERS 


Cradle Type With Seale and Control 
Write for Complete Specifications 
HP RPM 
150 2200/5000 
150 2200/5000 
200 1200 Cc 











4 RING eevens——3 fat 


60 Cy. 
peed Volt T 


SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 
Totally Enclosed Fan Cooled, Ball Bearing 
HP RPM Make Type 
1140 A Js 


4 Volts 


> GE 

> Gt 
it 3c West 
Wagner 
1 
GF 
G.F 
220 LA 
440 West 


CS-W 504 


ASHPROOF, BALL BEARING 
RPM Volts Make 
| 160 440 


4 77 ; 

i 5: ve t : OPEN TYPE MOTORS 
1 73 Speed Volts Make 
SIntermittent 
**New 


sunected for 440 


> cycle Century 
» 440 or 55K Gt 





A.C. GENERATORS — NEW 
; 60 Cycle, 0.8 PLE Iwo Bearing, w 
Damper Winding Dire 
Qn KVA 
‘ 18.7 





Qn 
lu 
6 


i 


Wagner 
Ideal 
Gt 


West 


West CS-4-39D12 

20 volt a otors ¢ an be reconnected for 440 volts 

1150 RC-38 *2 Phase tReconnectable for 440 
11 


250 


0 VOLT ADJ 
HP Speed 
1800 

1600 

840 

1200 

1500 

1200 

1600 


— a. MOTOR GENERATOR SETS 
125 and 250 Volts D.C. 
(Write for complete Specifications) 

oc 


Make 


— Volts 
Cont 12 


SK-200 
SK-190 
8K-220 


5 
> 4100 
Note sKW. “OkW & 7.5KW, 250V 8 23 Avail 
; able 
Ne “New. *Synch. Motor Driven. §50 Cy ton ¢ ve 
Above Items Represent a Partial Listing Only. Your Inquiries Will Reecive Our rrr Attention All 
Equipment is Located in Our Cleveland Warehouse. We have Controls for Most items Lis 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVENUE = CLEVELAND 14, OHIO 


eal A y~ mdteg TOMO ~ VIPUL) ~ VUPUN SGI WOU~ VITF FEU 








43rd YEAR —:— 43rd YEAR 
MOTORS & GENERATORS, etc. 
1 YEAR GUARANTEE 


Partial Listing Only! 
GENERATORS—250 V. D.C. 


Make 
GE 


Type 
MPC 
CcY-2 


aaa 
w Ma Ty 
400 (4) a = 
325 GE. MPC 
LOW VOLTAGE 

Mak 


Chandey 

Chandey 
‘ “entury 
West 
Century 
Chandey 
c 


250/1000 
3600 


565 
RF 250/1000 
FREQUENCY CHANGERS 
Make Type Output Frequency 
GE ATB 150 cy 
GE ATB 150 cy 
MOTORS—Squirrel Cage 

ake Ty 


Cc 
K" 
Cc 


MOTORS—Synchronous 
Make 


West 


G 
Please Send Us Your Inquiries 


L. J. LAND, INC. 
Established 1910 
150 GRAND STREET, NEW YORK 13, N. Y. 
CAnal 6-6976 
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‘THE O'BRIEN STORY: 


DISTRIBUTION AND SERVICE . 


The fact that in whatever corner of the United States you might be, you would be within easy a odin of O’Brien distribution and serv 
ice facilities, confirms the acceptance of O’Brien rebuilt machinery and power plant equipment by thousands of satisfied users all 
over the nation. With a competent, dependable service organization that is linked from coast to coast, O’Brien can service their ma- 
chinery throughout the entire United States. This means that you can expect precision performance, economical operation and 
long life from every completely rebuilt O’Brien machine—each thoroughly reconditioned and tested in O’Brien’s own shops and 
O’Brien guaranteed. We have available now the new, used or guaranteed rebuilt machinery you need to expand, modernize, or 
re-convert quickly, and with minimum capital expense. Inquire today for prices and delivery! 











Read more about “The O’Brien Story” in the next issue of Power 
































a 


375 KVA GM DIESEL GENERATOR SET 500 KW WEST. MOTOR GENERATOR SET 
MOTOR GENERATOR SETS olse TRANSFORMERS (Con' ELECTRIC MOTORS (Con't} 


GE MPC 300 V 5000 An or ) 2300 1 100 G.I i4 
Motor 60/4000 V ) F 0 220/440 1 l 75 West CW 
. 00 00 l 0 West cs i 

2300 

220/440 1 TURBO GENSRATERS 

240 1 80 KVA G.E.-Moore 2 1/360 
480 1 Non-Cond. 180 PSI 35 B P. New 1936 
20/2 1—500 KV A We r r 2 


2300 
240 
2300 
2 110 
2400 120 1 1-75 KW GE. None mynd. D.C. 125 


. Can furnish AIR COMPRESSORS — 
jle ‘mot ise Requirement DIESEL & GASOLINE we CPM Ln. Terve 3:25 9 
Elliott 25 olt 120 M +} , 3.25 Ib 
500 HLP. Syn. Motor 3/60/2300/1200 Rime GENERATOR SETS 40/370, 
Automatic Controller & D.C. Panel 37 GM 12 Cyl. New Engine. Re- RE-2, 
G.E. Type MPC—250 Volt 120( 1i 60/480 or 2300 
2300/200 H.P. Syn. Motor Drive 6 c Saldwin Series 600—New 1948 
Panels 15 rs. 3/60/2300/514 RPM 1 3n0n > T.. i see on a 
Al. Ch., 250 V. 1200 RPM 150 , K.V.A. GM—West. 3/60/2200 360 RPM “9 pty Ble eal lirect 90 HI 
Mtr. 2/60 0 60 any v New 1937. Complete Plant ‘ ; ’ ’ 
C.D—-125 Volt 75 K.V.A. GM 8-268A, 3/60/480 1200 RPM ne Al ad gia vee, 206 
60/220/440/1200 RP M 1—3 . GMN 268A, 230 DC »_ ene 1‘ “gg EP t 
900 RPM 113 H.P - y= ’ A 200 CFM R. 22/13x16 psi bel 
ca aan se 178 weeds Me 90 4401500 Hrs 1-900 CFM CP 100 Ib. 9CP ‘Portable Diesel 
20 ph, any v er ge. } te) 4 nt A 2/@ ~ Compressor, Pneu. tire 
olt DC, 75 HI 44( > gg ene — yl ety spice . 734 CFM Sullivan W- 13/13x8 60 Ib. belt 
; “ ogee gly . 1 28 CFM CP NSB 14x12 100 Ib. 
Smaller Sizes and Type Advise Requirement ) . Chry. New 6 Cyl. 3/60/220/440 , 71 FM CP NSB 14x1 5x4 Aa Ik 
eye TRANSFORMERS 1 CFM LR. ER-1 12x100 100 psi 
Qu Make Pri. V. See. V Phase ELECTRIC MOTORS 1-350 CFM LR. 
seee E 000 200 1 P Make Type Volts Speed 125 Ib. direct 7 
1000 . 13200 00 1 1 i West 2200 F 1 
1000 > 33000 2300 > i s 2200 1 1—215 eM Penna. 3A 10x8 50 lt 
1000 nns 13200 4x0 1 5 q 2300 1 73 *M CP NSB 9x8 100 lb 
1100 lest 4400 440 5 ost. cs 6600 5 173 YM Penna BA 9x8 100 lk 
8 q 12800 460 3. EB. 2300 
750 t 2300 720 l 5 4 ¥ 2300 
2406 “480 l 2 Jest. Syn 23 1200 
200 2300 I de Sy ‘ 1200 


500 00 200 1 1 15 .E. Sy 2200 


00 , l 125 Jest. ) 5 600 


7200 12¢ 12° ‘ent. s 1800 








tee 


PHILADELPHIA'S LEADING MACHINERY. DEALERS & EXPORTERS 
IS47N.DELAWARE AVE., PHILADELPHIA 25, PA. 
*® Telephone GArfield 6-1150 @ Cable Address O BRIEN PHILA 


AFFILIATED WITH SOC EXPANSAO INDUSTRIAL SUL AMERICANA LTDA RIO DE JANEIRO—BRASIL 
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There’s more than 
40% to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER 
because: 


Each Schoonmaker-sold Diesel Engine Unit is fully 
REMANUFACTURED in our plants by highly skilled, 
factory-trained Diesel engineers. Only genuine fac- 
tory-made and approved parts are used and all RE- 
MANUFACTURING is in strict accordance with 
manufacturer's recommended procedures. Prior to 
shipment every engine is subjected to a FULL LOAD 
operating test in accordance with DEMA standards. 





PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE 
OF THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. 
PLANT. 





A PARTIAL LIST OF OUR INVENTORY 
KW MAKE MODEL HP RPM 
1500 Fairbanks Morse 33E16 2000 300 
1230 Nordberg F6G168SC 1750 327 
1136 Fairbanks Morse 38D 1600 720 
1000 General Motors 16-278A 1600 720 
750 General Motors 12-567 1080 720 
500 General Motors 8-278A 750 720 
500 Alco 6-12¥2x13T 750 600 
500 General Motors 8-567 720 720 
350 Baldwin VO-6 510 450 
320 Buckeye 80 480 600 
320 Enterprise DSG-6 460 450 
300 General Motors 8-268A 450 1200 
200 General Motors 8-268A 350 900 
167 Ingersoll-Rand S 255 600 
160 Buckeye 80 240 600 
100 General Motors 3-268A 150 1200 
100 Worthington BB-5 150 600 

60 General Motors 6-71 90 1200 

30 Inter. Harvester UD-14 45 1200 


ALTERNATING AND DIRECT CURRENT UNITS 
STANDARD AND SPECIAL VOLTAGES AS REQUIRED 


GUARANTEE! 


The Schoonmaker Plants and Warehouses located 
in Jersey City, N. J. and Sausalito (San Francisco), 
California give NATIONWIDE SERVICE from Coast to 
Coast with modern, efficient and reliable facilities. 


Our reputation and many years of experience and 
SPECIALIZATION in Diesel power equipment gives 
you value that money cannot buy elsewhere. 

So—Buy SCHOONMAKER because you buy the 
FINEST in DEPENDABLE DIESEL POWER. 


SCHOONMAKER CO., INC. 


52 CHURCH ST., NEW YORK 7, N. Y. 


PLANTS AND WAREHOUSES: 
JERSEY CITY, N. J. AND SAUSALITO (S.F.), 


YN YFAR 


CALIFORNIA 

















TURBINE GENERATOR UNITS * ENGINE GENERATOR UNITS 


3 Phase 60 Cycle 


STEAM BOILERS 
100,000 Ibs. per hr. Badenhausen, 170/700 Ibs. 


3 Phase 60 Cycle 
KVA G.E. Cond. 250 Ibs. 13200 volts. 
KVA G.E. Cond. 250 Ibs. 2400 volts 
KVA A.Ch. Cond. 200 400 Ibs. 13200 volts 
KVA A.Ch. Cond. 200 Ibs. 4160 volts 


KVA GE. Non-cond. Extr. 600 Ibs.—125 
ibs. Extr. 50 Ibs. Exh. 13800 volts 


KVA West. Cond. Extr. 400 Ibs.—50 Ibs 
Extr. 600 voits 


KVA G.E. Cond. 400 Ibs. 2300/4000 voits 
KVA West. Cond. 250/400 Ibs. 2400 voits 
KVA G.E. Cond. Extr. 200 400 Ibs—10 20 
Ibs. Extr. 2400 voits 

KVA West. Cond. 450 Ibs. 2400/4160 volts 
KVA Murray Non-cond. 250 ibs.—30 Ibs 
Exh. 240 volts 

KVA GE. Non-cond. 150 400 Ibs —50 Ibs 
Exh. 2300 volts 


25000 
21500 
18750 
6250 
5000 


5000 
5000 
2500 
1563 


1250 
750 


625 





770 KVA Skinner Uniflow, 150 Ibs. 2300 volts. 
750 KVA Ames Vert. Uniflow, 150 Ibs. 4160 voits 
625 KVA Skinner Vert. Uniflow 150 Ibs. 480 240 


volts 
312 KVA Skinner Uniflow, 150 Ibs. 480/240 volts 


—_—§— 
DIESEL GENERATOR UNITS 
3 Phase 60 Cycle 

1000 KVA DeLaVergne, 2400 volts, 200 rpm 
875 KVA DeLaVergne, 2400 4160 volts, 327 rpm 
700 KVA Fairbanks-Morse, 2400 volts, 300 rpm 
600 KVA Fairbanks-Morse, 2400 volts, 300 rpm 
475 KVA Cooper-Bessemer, 2400 volts, 400 rpm 
300 KVA Worthington, 208-120 volts, 450 rpm 








— 
GENERATORS 
3 Phase 60/240 Cycle 
7500 KVA G.E. 60 cy. 13800 volts, 720 rpm 
4600 KVA G.E. 90 cy. 2400 volts, 5400 rpm 
2859 KVA (3) GE Bi, 240 cy. 2300/4150 volts, 
3600 (4800 rp 
2500 KVA G.E 60 a bm 480 volts, 3600 rpm 


puly. coal. 
50,000 Ibs. per hr. B. & W., 420 ibs., pulv. coal 
30,000 Ibs. per hr. B. & W., 435 Ibs., gas or oil 
20,000 Ibs. per hr. B. & W., 175 Ibs., stoker coal. 


a— 
TRANSFORMERS 
60 Cy cle 
1,000 KVA (3) West 1g e700 11950- 2300 volts 
750 KVA Mol. 30), 13200-2200 vo 
667 KVA (3) Mol. 10 219920 34500. 2400 volts 
600 KVA (3) GE. 3. , 11000/22000-2300 460 


volts 
500 KVA (3) Mol. 14, 44000-33000 volts 
500 KVA (3) West. 1, 13800-2300 volts 
500 KVA (4) Mol. 10, 19920/34500-2400 volts. 
500 KVA (3) West. 1¢, 33000-2300 — volts. 
333 KVA (3) GE. 1 33000- 3300 v 
159 KVA (3) West. 10, 19050 33000- S300 volts 
100 KVA (3) West. 1, 33000-240 /480 volts 











8 

SYREMRONOUS CONDENSER 
7,500 KVA G.E., 3 phase, 60 cycle, 13800/6900/ 
4000/2300 A 720 tpm. 








INTERNATIONAL POWER MACHINERY CO. 


1609 UNION COMMERCE BLDG. 


Telephone: MAin 1-9514 


CLEVELAND 14, OHIO 
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CHICAGO Electric DP 


PUBLISHED BY CHICAGO 


GUARANTEED 


* 











ELECTRIC CO. - THE HOME OF GUARANTEED REBUILT POWER EQUIPMENT 


REBUILT EQUIPMENT AID TO INDUSTRY 


50 a i *stgh. 











SQUIRREL CAGE 5 G. E. AT 0.8 
CRAFTSMANSHIP MEANS QUALITY 250 8A. C. e > 
MOTORS 128446. E. 0 


x 
4 
0.8 
. 
x 
8 
8 





3 Phase, 60 Cycle, 220 or 440 Volts 3. E AT ( 
(*2200 Volts or Higher) [0 FM B 0 
Speed 55 G.E 0 


1800 0 


H.P. 
100 50 G ATB 


CHICAGO ELECTRIC EXPERTS 
DO OUTSTANDING JOB 


For over 42 years, Chicago Electric 
hos been a leader in the rebuilding 
of electrical power equipment. This 
record of business is positive testi- 
ay to the exacting standards and 
quality of the Chicago Electric 
wT ities work. Equipment is re- 
built to perform ‘‘like new'’ and fully 
guoranteed. Whatever your needs 
be sure to check with Chicago Elec- 
tric first. 


A COMPLETE SERVICE 
Chicago Electric offers a sraplete 
service to Industry that cov RE- 
WINDING, REPAIRING, REBUILD- 
ING, REDESIGNING, COILMAKING, 
SPECIAL MACHINING, POWER SUR- 
VEYS POWER-FACTOR CORRECTION 
and RENTAL of equipment. 


M. G. SETS 


Moke 

(3-unit) sone, Pe 
(3-unit) 4800/2400 
(8-unit) 11000 187%/ 


K.W. 
2400 
2400 
1000 
1000 


A-C 
West. 


1200 
1200 
900 . . 
El IM11 1200 West, (3-unit) 


1200 





SPECIAL 
; Torque—Hi-Slip 


Speeds 


OPEN 


of your 


D. C MOTORS 


Mill Type—Pedestal Bearing— 
Volts 











Speed 
600 
550 
600 
600 


(Tandem 
230 ent 
Make T 


Westgh 
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H.P. 





82 
Cc 
CO2004 
CM351 
SK93 
SK1i20 
CCM 
cpD93 
SK100L 


MANY OTHERS—1 4 and Up! 


Also 115 Vol 
SLIP ame. 


MOTORS 


3 Phase, 60 Cycle, 220 or 440 Volts 


(*2200 Volts.or Higher) 
_—— 


*G 


1100 


s MT5 
Al 
Hundreds of Small 


19 


(new ) OH32¢ 


er Moto 





900 


HI-PRESSURE 


PUMPS 


GPM Make Type 
Worth 6DS 
Manistee H 
AL-Ch NMZ 


CHANDEYSSON ANODIZER 
NEW 1000 Amp. 40 voit, gyee 
N 28 Syn 
RPM 


Head 
925 ft 
250 ft 


800 ft 


S00 
500 





P 
3 60 220, 600 


continuous 


AC SYNCHRONOUS 


MOTORS 


3 Phase, 60 Cycle, 220 or 440 Volts 
(*2200 Volts or Higher) 

H.P. jake 

1420 *Westgh. 
G 





*G.E. (New ) 
*A. C. 

G. E. 

*G. E. 
*Ideal 
°A.C. 
*Westgh. 
Parkinson 


ac SYNCHRONOUS 


GENERATORS 


3 Phase, 60 Seve. 220 or 440 
(*2200 Volts or Higher) 
KVA Moke 


P.F. S 
3500 *G. E. 


Type 
ATI 0.8 


PHONE: CANAL 6-2900 


1320 West Cermak Rood, Chicago 8, Ill. 


750 
500 
500 
450 


20 
20 
20 
15 
10 


KVA 
100 


KVA 
300 
100 
1 

10 


1 


KVA 
1000 
450 
S00 
{00 





A. C. 
Al. Ch. 


b. ( 3 unit) 


2300 


220/440 


11000 1874/2 
440 2 


5 LeRoi 


2200 
2300/440 
440 

440 
2300 

440 

440 
2300 


Ridgew ay 
G se 
G. E. 
3 E. (25 cy) 
G. E. 
E. Delco 
. Ch. 
. Ch. 
Cr.-Wh. 
G. E. 
Westgh 
E.-Bogue 
E.-Bogue 
. E. 
3. E. 
E 


2300 125/25 
440 


2560/2 


120/2 


DC to AC, 3 Phase, 60 Cycle 
oc ac 


Make 
G.E. 23 
Westgh 11¢ 
Westgh 115 


> 
) 
5 


SETS 


Make Type Volts 
Gen. Mot 68A 480 
Gen. Mot 3-268A 480 
Gen. Mot 480 
Cummins 120 

120 

3 115 

110 
10L-103 115 


Onan 
ohler 
Onan 


Make Ph. Pri. 
Westgh.3 4800 
Westgh $ 4160 

¥ 3 2300 
13800 
2400 
2400 
2400 
2400 
2400 
2400 


4000 


Ww agner 
A. 


1 

1 

Pitts 1 
° 1 

1 


ENGINE- GENERATOR 


REM 
1200 
1200 


1200 


208 1200 


900 


230 1800 


DC 1000 


TRANSFORMERS 


Secondary 


480 
455 
460 
480 
480 
575 
240 
240 
240 


230 
240 
240 
120 
120 


120 


271 
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BREW-WOLITMAN OFFERS 


TURBINE UNITS a GENERATOR SETS—60 CY. TRANSFORMERS 
KVA G.E. Cond. 60 cy. 2300 V. 180-Ib Qu ye VOLTS-DC AC 75 KVA 68000 24000—7200/12470 Y 
KVA Allis Cond. 60 ey. 4000 V. 175-200 Ib 2000 os 600 oe po 3 KVA G 44000—7200 12470 Y 
KVA West. Cond. Extr. 60 cy. 480 V. 385-It bos 4 4 +4 900 KVA G 44000—2300 
KVA G.E. Cond. 60 ey. 2300 V. 185-tb 5 2300 720 75 KVA 44000—7200 12470 Y 
KVA Worthington Non-C. 60 cy. 2300 5 2200 906 5 3 KVA 43800—13900 
150-200 tb. 40-tb. BP 2 ' 2300 1200 KVA 6300—2300 
KVA G.E. Cond. 60 cy. 600 V. 175-tb ' 0 Wes 5 440 900 750 KVA 4819—1 1000 
KVA West. Cond. 60 ey. 2300 V. 170-Ib ' y <0 ed 50 KVA 33000—7200 12470 Y 
KVA G.E. Cond. 60 ey. 2300 V. 180-Ib KVA " ( 
} KVA G.E. Extr. Cond. 60 ey. 2300 V. 200-Ib e 00 KVA 3000—240 480 NEW 
11250 KVA Allis Cond. 60 cy. 2300 V. 150-200 Ib 5 KVA 00—7200 12470 ¥ 
I— 928 KVA G.E. Extr. Cond. 60 cy. 240 V. 200-Ib i 5 or. Wh 800 514 50 KVA 25410 44000—13280, 23000 
— 938 KVA West. Extr. Cond. 60 cy. 2300/4100 V ? 7 2 2 KVA 23000—2300 4000 
200-!b ' 50) 23 i 7 KVAG 00—2300 
0 KVA G.E. Extr. Cond. 60 ¢ 480 V. 2¢ 4 23 3 KVA 
750 KVA GE. Cond. 60 ey. 2300 V. 150 ' 300 , 300 96: 50 KVA 
KVA Worthington Non-C ey. 480 V 200 KVA 
fb. 10-1b. BP FREQUENCY CHANGERS 2— 200 KVA 
) KVA West. Cond. 60 cy. 480 V Ib KVA CYCLES i— 200 KVA 
375 25 250 KVA 
3125 25 ) 200 KVA ? ) 
DIESEL ENGINE UNITS 2500 25/6 nd 6900/11900— 
-1600 HP Fair. Morse 2300 4150 V. 60 cy ives 60 KVA " ) 1900— 
— 600 HP Enterprise 440 V. 60 ey 625 25 KVA 100—2300 
00 HP Winton 2400 V. 60 cy KVAG 900  11900—24 
0 HP Buckeye 240 V. 60 cy } 7a KVA 100 (1 1900—24( 
KVA 
STEAM ENGINE UNITS — 27 . _—_ acne gen 
i— 400 A ‘ t 100 KVA G 0. 7 ph 
1) KVA Ames Vertical Unifiow 2300 V i— 400 A : 
—250 KVA Ames Vertical Uniflow 480 V 4— 600 A. 15 : 9-750 se KVA 
200 KVA Skinner Unifiow 230 V a nae nha rt 5 KVA 20/2 
—187 KVA Ames Vertical Unifiow 240 480 V i— 600 A. 15 ; - 35 f 0 KVA s ( 220 DRY TYPE 
5 KVA Ames Vertical Unifiow 240 V 2— 600 A 5 " 5 15 KVA Stanc 22 7 DRY TYPE 


PARTIAL LIST—WE HAVE ALL CLASSES OF EQUIPMENT 


DREW. WOLTMAN A Co. ING. 


50 Church Street City 








COMPLETE POWER PLANTS COMPLETE DIESEL PLANT 


STEAM — ELECTRIC — HYDRO — DIESEL 


“Export Orders Carefully Executed" 
TURBO-GENERATORS—Condensing—500 to 20,000 KW; some extraction type, KW; 690 HP—473 KW; 300 HP—200 KW. 


3—Fairbanks Morse units. 805 HP—556 


pressures 200 to 450> 
FOR TURBO-GENERATORS—Non-condensing—300 to 3000 KW. 1502 to 450, Model 33-E-14. 3/60/2400 velts. New 


IMMEDIATE some extraction with high back pressure " Wi xili- 
STEAM GENERATORS—30000% to 100000% per hr. 150 to 450= 1940. Will sell all or part. With au 


DELIVERY BOILERS—Water Tube, Stirling & Straight Tube types 200 to 450= aries. Condition excellent. 
BOILERS—Fire Tube, 100 to 300 HP. 100 to 250+ 
TRANSFORMERS qepiit: ie NEW Guarantors,” CSree Motors & Diesel Generators MISSISSIPPI VALLEY EQUIPMENT CO. 
Send us your INQUIRIES for ALL POWER MACHINERY 507 Locust St. St. Louis 1, Mo. 

CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 

















SLIP RING MOTORS — SQUIRREL CAGE MOTORS REBUILT SQUIRREL CAGE MOTORS 
220 or 440 volt, 60 cycle, 3 phase, slip ring 5 QS-445 1800 , . Make Type Speed Description 
Motors Rebuilt West. cs- ty 5 Ge 1-K 720 
' West. 80 BBXP 0 . cs 
Make Type Speed Description G.E . ose 8 5 1-K 
G 1200 L.A - " 3 1-K 
3 1200 FM $- ° 3 KT-347 
1200 Master MS 
1200 E cs 
1800 GE -405 1-K 
1800 West DS -445 5 75 > cs 
G.E - 9 7 cs 
Ac 7 1-K 
GE 
West. 
a 


L ; 
G.E i 800 
SQUIRREL CAGE MOTORS REBUILT 
220 or 440 Volt, 60 Cycle, 3 Phase, Open 
H.P Make Type Speed Description 
Wagner RP-2.26 1800 
Totally enclosed, fan cooled, explosion proof, it aaa acess pond =o 
“5 new 
open 220 or 440 Volt, 60 Cycle, 3 Phase West cs ‘ane 38 5 CE 
Type Speed Description 150 G.E 1-K 1200 8. B. West. 


We hav ein stock explosive proof motors 220/440/60/3 ranging in HP from ‘2 to 50 HP 900 to 1800 RPM 
We also carry in stock a large quantity of used electric motors from | HP up to 500 HP.. generators, 
transformers and control equipment. Upon receipt of your inquiries, we shall be glad to quote 


POWER EQUIPMENT COMPANY 


8 CAIRN ST.—P. O. BOX 534—-ROCHESTER 2, N. Y.—Telephone: Genesee 5629 


= 
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Go 
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m 
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BRAND NEW SQUIKREL CAG 
MOTORS 
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MOTORS - M.G. SETS -CONTROL 
NEW AND GUARANTEED REBUILT 


NEW DIRECT CURRENT 
230 volt-dripproof 


RPM Vv 
1800 

900 

900 

200 

*00 

900 


SYNCHRONOUS 
olts Mfg. 


RPM 

514 2300 G.E 

1200 Elliott (new 
450 2300 Whse 


1160 
720 


450 Burke 
E 


G 
Whse 


220/440 
250 2300/4000 

50 220/440 
250 220/440 





NEW MAGNETIC 
SLIP RING CONTROL 
1—ALLIS 250 HP, 440 volt (125 HP, 220 
volt) Reversing, 7 accel. steps, main line 
air ckt. brkr., fully magnetic, open or 
enclosed 











CRADLE TYPE 
DYNAMOMETERS 
1—225 HP, Whse., 250 v. D.C., 300/2000 
RPM, complete with Toledo automatic 
printing type scale and all necessary 
contro}. 

1—150 HP, Whse., 275 v. D.C., 3000/5000 


D. €. CONTROLS 
230 volts 

2—200 HP G.E. magnetic reversing, dy- 
namic braking starters 

1—125 HP Clark magnetic adjustable speed 
starter 

1—New 100 HP Monitor magnetic, adj 
speed starter 

1—Westinghouse 75 HP, reversing, dynamic 
braking starter 

2—New 75 HP C-H Bul. 6130H92 plain 
magnetic starters 

1—50 HP Ward Leonard mag. adj. speed 
starter, dyn. braking 

2—40 HP GE., magnetic, reversing, dy- 
namic broking starters 

1—New 0 HP variable voltage con- 
troller CR 3270Y1, reversing, aynamic 
braking 

1—30 HP GE. Planer Control CR 4630Y1, 
reversing, dyn. braking 

1—25 HP Westinghouse Class 8522 mag- 
netic adj. speed starter 

6—New 15 H PWestinghouse plain magnetic 
Starters 

3—5/7'2 HP GE. CR 4065 magnetic, dy- 
namic braking starters 

4—5 HP C-H Bul. 6130 plain magnetic 
starters 


Qu. HP RPM 
_ 850/1700 
3 7% 

1 74 
1 10 $75/2300 


Mfg Frame 
GE CD-66 
G.E. CcD-77 
Rel. (TE) 14T 
L.A. 4051 


230 V. DIRECT CURRENT 
Reconditioned & Guaranteed 


RPM 
450/1350 
400/1200 
300/900 
400/1200 
250/1000 
350/1050 
500/1500 


600 


400/1600 
850 
200/1200 
300/900 
400/1600 


Mfg. 
Whse. 
Rel 
G.E 
Ideal 
Whse 


RPM, Frame 121, complete with all We can assembly any type D.C. control 
necessary control to your specifications 


Buy from BOSWICK with confidence 


600/1800 
400 /1200 
850/1700 























WAlbridge 1195 





MOTOR GENERATORS 

E. § 0 V. 720 RPM 

W Syn 1200 RPM 
RIDGWAY Syn. 250 V. 1200 RPM 


DIESEL and GASOLINE 
Engines and Generator Sets 
1 to 2000 KW 
EMERGENCY STANDBY 


Transformers, Electrical Equipment 
Sales, Purchases & Rentals 
Nordberg Distributors 
G.E. Syn. 250 V 


MIDWEST UTILITIES KW G.E. Syn. 250 V. 1200 RPM 
POWER EQUIPMENT CORP. i—150 KW WEST. Syn. 250 V. 1200 RPM 
1270 W. Augusta Bivd., Chicago 22, Ill. WALLACE E. KIRK COMPANY 
EVerglade 4-4511 502 Grant Bidg., Pittsburgh 19, Pa 


BARGAINS 


1000 KW, 3 phase, 60 cycles, 480 volt 
General Electric Generator to a turbine 
designed for 200 Ibs. pressure, 15 Ibs. 


extraction, complete with condensor, 


KRRRRRRARRAAR 


ZEEE w— FEELELEEEEE 


G.E. Ind. 250 V. 1200 RPM 
OTARY CONVERTERS 


pump and complete switchboard. 


RRR 


2—2000 amp., 3 pole, 15000 volt type 
FKR 255 B Gen. Elec. solenoid oper- 


ated oil switches. 








FOR SALE 


ASH AND COAL 
HANDLING EQUIPMENT 


Complete System 


Beaumont Coal-Weighing Larry, with 2-Tor 
Buffalo Scale 

55-Ton Coal Drag Scraper Winding Machine 

35-Ton Cap Skip-Hoist Winding Machine 

12-Ton Cap Ash Skip-Hoist Winding Machine 

Track Hopper Ash Gate Hydraulic System 

Coal and Ash Bunkers 

Also Motors, Controls & Accessories 


Will Sell All or Any Part 


ACORN IRON & SUPPLY CO. 
915 No. Delaware Ave., Philadelphia 23, Pa. 


NORDBERG UNIFLOW ENGINE 
AND GENERATOR 


Contre! equipment 

Engine NORDBERG 
UNIFLOW 

VA Serial number 30211 

Volts 226 Cylinder sizes 

Phase 3 18” x 32” 

Cycle fi Steam pressure 

RPM 0 150-200 Ibs 

Belted exciter Non-condensing 


DENNY AND CLARK 
1923 W. North Ave. Chicago, Ill. 


4—1600 amp., 3 pole, 15000 volt, type B 
26 Westgh. solenoid operated switches. 


Generator 
ALLIS-CHALMERS 
Power factor 80° 
Maximum capacity 
312 K 


We carry a large stock of all kinds of 
transformers, motors, etc. What have you 


for sale? What do you need? 


KEYSTONE POWER PLANT 
EQUIPMENT CO. 


8403 Hegerman St., Phila. 36, Penna. 
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GET MORE FOR YOUR 
MONEY FROM 


HEMPHILL GUARANTEED 
EQUIPMENT 


GUARANTEED GOOD BECAUSE REBUILT AND TESTED BY 


HEMPHILL ELECTRICAL ENGINEERS 
TRANSFORMERS—60 Cycle MOTOR GENERATOR SETS SLIP RING MOTORS—{Con't) 


Qu. KW ane Speed oc GE T Ver 








Qu. KVA Make Type Ph Vo-tages Gi 
I a. CINE rn 2 » 4$4¢ GE 

x2 ; 250 2300 GE 
Ww 

it 
fF 


Gk 


SLIP RING MOTORS 


Make Speed 
Gt 





SPECIAL 
M.G., A.C. WELDER 


1—!76 KVA Whse., 220 V 

PF 1200 RPM i 

ph.. with 75 HP Slip 

Ring, 440V. type CW 
Exc. & Control 

















SPECIAL- WELDING 
SYNCHRONOUS MOTORS sie dali FOR POWER 


Qu. HP Make Speed Type Vo KWC 


ELM 2 EF‘ 12.22/8.08 V "yeenien HEM PHI LL CO. 


Gr ATI Spot and Seam, Control 
‘ 8 rs 2 CR 7503 
wi ? 2 . 1604 Sird STREET NORTH BERGEN, N. J 








NGACRE 


Member of the National Industrial Service Assn., Inc. 








—TRANSFORMERS- iawn 


8-1/8, 8-1/8" x 10°, 800 RPM, 10 Cyl 

BOUGHT AND SOLD inder, air start, solid injection, com- 
We carry a large stock of transformers. and invite your plete with auxiliaries. Excellent con- 
inquiries. New Transformers built to your specifications. dition 


PIONEER TRANSFORMER REBUILDERS 480 HP Buckeye Diesel engine, 8 Cylinder, 


We rewind, repair and redesign all makes and sizes. Model 80, 600 RPM, late type. Rebuilt 
One Year Guarantee. Other sizes in stock 
THE ELECTRIC SERVICE CO., INC. ALJON ELECTRIC DIESEL CO. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE" 904 Pacific St., Brooklyn 16, N. Y. 
SINCE 1912 CINCINNATI 27, OHIO STerling 3-6515 














REBUILT GUARANTEED POWER SQUIRES 


MOTOR SENERATOR SETS a Cc. MOTORS - MOTORS 

MAKE RPM A.C HP RPM w HP MAKE TYPE VOLTS sPD 
Al. Ch 720 as 2300 440 400 ; 450 300 . , 1100 
West 720 550 2300 4000 300 3 450 > 

West 1200 250 2300 4000 200 ; 600 
1200 25 7300 4000 5 3 600 
1200 25 2300 4000 450 
900 ( 2300 400¢ s 1200 
1200 2 2300 / 4000 0 900 
1200 2 2300 4000 ¢) 

900 75 440 

1200 125/25 220/440 

1800 12 220 440 

1800 125 220/440 


ROTARY CONVERTERS 
dC Transformer 
5 11450 9900 a “4 
13860 1200 


2300 4000 

2300/4000 TRANSFORMERS 1 PH. 60 Cv. 

2300 4000 KVA MAKE PRI : AIR COMPRESSORS—HOISTS 
2300 400( i—3000 (3 ph $ 5 23000 2 142 CFM Ing. Rd. 100> pressure, belted 30 HP 


Will rewind above transformers to your requirements 2— 200 Ch 22000 2 356 CFM Chie. Pneu. 12°x10” 100= Pressure 
+— 100 West 2400 2 Ton—AC rig 
i— 50 2400 ¢ | Ton (3)—DC S$ 
PLATING M-G SETS 2— 50 2200 3 Ton—AC with aoe trolley 
4—1500/3000 Amp. 6/12 V.—A.C. Motors — 25 6600 4 Ton—DC Brown 


Mailing Address—Pittsburgh 16, Pa., P. O. Box 7991P (Power Specialists Since 1919) Office and Shop—Oakdale, Pa. 


MOORHEAD ELECTRICAL MACHINERY COMPANY 


io} 


m 
O7S 2220 


< 


OEOAAAMF2AA7REs5 


760 


EOooos 


0 
1600 
5 


mmsmmmm 


1600 
D 


> 
» 


1600 
1460 


PDADADPDAPDDDDDADDDADA 


1600 
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REBUILT POWER EQUIPMENT-READY TO SHIP! 


DC VARIABLE SPes® MOTORS (Cont.) AC MOTORS — Cont. 








FOR SALE or RENT 


SPECIAL BARGAINS 
DIESEL ENGINE GENERATOR SETS 


4—100 KW., 120 240 V. D.C. Deleo Generators 
dir. con. to 150 HP., Model GBD-3, 5'2 x 
7, 8 cyl., Superior Diesel Engines, elec 
Start. power panel, accessories. Practically 
new—only used for spares 


i—i00 KW 220 440 V. A.C $3 ph. 60 cy 
West’ Gen. air. con, to 150 WP Superisr IMMEDIATE DELIVERY 
Diesels same as above 
1-96 kva, Fairbanks Morse 220/440 V. 3 AIR COMPRESSOR 
h. 6 DIES - . 
= aan a atl ryt v. or 220 876 cfm Chicago Pneumatic 100 tb. 
440 v. 1200 rpm., Century A.C. Generators pressure 2300 or 440 v. A.C. syn. mo- 
dir. con. exciters driven by 70 HP tor complete with starting equipment. 
Model UD-i4 International Harvester 
DIESEL Engines with panels 
2—25 kva. 120 v. | ph. 60 cy. Westinghouse 
dir. con. to 58 HP., 4 cyl. 900 rpm., LeRoi TRANSFORMERS—1 Ph. 60 Cy. 
Gasoline Engines with control panels e ARY 
$—25 kw 220 440 v. 3 ph. 60 ey. Westing KVA MAKE PRIM. SECOND 
house direet connected to 4 cyl. LeRoi 4 os 


T DPBB 


x 
A 











Gasoline valve in head liquid cooled En- ma 10/2 
gine complete with control panels € == 1/220 

7—7'2 KW., 120 V. 1 ph., 60 cy. Continental 2 
Gas Engines 

2—New 5000 Watt—ii5 230 V te, 60 


ey! 
Wisconsin Gas Engines 











DC VARIABLE SPEED MOTORS 
230 Volts 


MAKE RPM TYPE 


AC MOTORS 
220/440 Volt—3 Ph. 60 Cy. 18 TEF¢ 
MAKE RPM TYPE t 2200 V 
SLIP RING MOTORS 
3 Ph. 60 Cy. 
RPM TYPE 
‘ HF} 
cw 
cw-s 


MTC 


I fies M 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 








BOILERS—TURBINES—ENGINES and REFRIGERATION UNIT 
AIR COMPRESSORS 


HP Turt Ge f KW 
Eng. G ) HP. Write for I . . 
\ f High Gra Us I t k . D 
a 80 ton BENJAMIN W. BISSELL, Reg. Engineer y 
; ” Y. SMITH CO 610 K of P Building, Indianapolis 4, ind PHILADELPHIA TRANSFORMER co. 
828 N. Broadway ; Milwaukee 2, Wis Phone Lincotn 4007 2829 Cedar St. Phila. 34, Pa. 


Ra arc 











Most all units still on foundation. Many may be seen operating 


TURBO GENERATOR UNITS Turbine Only GAS ENGINE UNITS 
Condensing 535 HP Worthington, 425 Ibs —45> B.P 750 KVA Worthington DDG-8 
1563 KVA GE 2300 bleed 300 KVA El. Mchy.-LeRoi 12 cyi 
1560 KVA (2) GE 108 v sid DIESEL UNITS 
1100 KVA Woghse.-F.M. Model 38D BOILERS 
1250 KVA GE 480 240 v. (bleeder 


1000 KVA Elliott-DeLaVerne 600 HP. B&W-Sterling 2004 

937 KVA Elliott 2400 v aon ann m mi yoepee _— 395 HP. Union type L 300% 
e.- r n n 

750 KVA Allis Chal. 480 y fe gglacnab incline 309 HP. Comb. Engr. 1607+ 


625 KVA Elliott 2300 v 250 KVA (2) GE-Buckeye, Model 80 300 — a ng ao 
375 KVA GE 480/240 v. (blecder pensation ow Si 5250 HP Eric City HRT. 150z¢ 
125 KVA Wghse.-Buckeye, Model E 

Non-condensing 94 KVA E.M.-Buda—8 DC STEAM ENGINE UNITS 
625 KVA Elliott, 480 240 v 75 KVA (2) General Motors 312 KVA (3) G-Skinner Uniflow 
300 KVA Elliott, 480 240 v 62 KVA Inter. Harves. UD 18 188 KVA GE-Ames Unif; Vertical 
250 KVA Elliott, 480/240 v 50 KVA GE-Caterpillar TRANSFORMERS 
67 KVA DeLaval, 240 480 v 37 KVA General Motors MOTORS—MG Sets 
20 KVA GE-Terry, 240/480 v 120 HP belted FM—32E14 PUMPS—Compressors 


Above listed units are only a few of our "SPECIALS." Advise your plant requirements. 
POWER PLANT EQUIPMENT CO., INC. nevvennn.y. 
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MOTORS—M. G. SETS—TRANSFORMERS 


ENGINEERED AND REBUILT BY EXPERTS IN OUR OWN PLANT 


SQUIRREL CAGE MOTORS 
3-Ph., 60-Cy. 


H241 B 
I-K1 
AR 
MOTOR GENERATOR SETS 
Make PM Votes Volts 


4800/2400 
4800 (2406 


an fu any above sets h r 
[ABLE VOLTAGE CONTROL engineered 
fur your requirement 


SLIP RING MOTORS—CONSTANT DUTY 
3-Ph., 60-Cy. 


Make Iype Volts RPM 


With the above we can sup yual or full magnetic 
) standard of reversing also with dynamic 
required 





MOTOR GENERATOR SETS 
COMPLETE WITH CONTROLS 
STILL ON THEIR FOUNDATIONS 
AVAILABLE FOR IMMEDIATE SHIPMENT 
West., (4) G.E. 1,000 KW, 600 VDC Gener- 
compound, interpole, 514 RPM, 1440 HP., 


motors, 11.000 v., 3 ph 60 cy. (Will re- 
connect for 6,600 v 
(3) G.E. 1,500 KW, 250 VDC, 514 RPM —_— 
interpole, poleface windings, 2.100 HP, 
tors, .8 pf, 13,200 v., 3 ph., 60 ey. (Will reconnect 
for 6,600 or 4,160 v 
Priced right for REMOVAL 











SYNCHRONOUS MOTORS 
3-ph., 60-Cy. 


Qu HP Pr 


1 
i 


1 
i 
1 
l 
1 


100 


575/8 
230-V DC except where mnarked *** 


| bearing mill design 525,/600-VDC 
dd for mill reversing service. 


T.B. MAC CABE COMPANY: 


4314 CLARISSA STREET 


Phone 


DAvenport 4-8300 PHILADELPHIA 40, PENNA 


} ~ 50 
1/166 ; MPC 625/1125 





MOTORS!! PUMPS!! 
TRANSFORMERS!! 


—4 KVA Westinghouse transformers OSC i 
o 2400 4160Y to 480 volt, Type SL, Ser 
2,150,000 

j—150 KVA Westinghouse Tr ansformers OSC. | 
ph.. 60 cy.. 2300 to 460 2 10, Type SK, Ser 


600 RPM, GE, Slipring IM, Frame 17 
440 
HP Allis Chalmers. Slipring. Type ARY 
3/60/220 440/900, Frame 826E 
3—100 HP, 1800 RPM Westinghouse Sq. Cage. type 
CS 663C, 3/60/220/440 
+—75 HP. Westinghouse Sq cage motors 3 60 
440/900 Frame 752C Type CS 
“we RPM, EM. Synchronous 3/60 2200 


220 


MG set. 125 V. DC, 900 RPM Syn 
3/60 2300 E.M. Factory Set 
2—-24x24 Dayton Dowd CS24, 16,500 GPM, 18.535 
FT D., 360/450 RP 











DIESEL GENERATOR UNITS 


600 HP McIntosh-Seymour, 200 RPM en 
gines direct connected to 512 KVA. 3 
60 2300 General Electric Alternators with 
exciters. 
675 HP Mcintosh-Seymour, 225 RPM en- 
gine with 575 KVA, 3/60/2300 V. Gen- 
eral Electric Alternators with exciter. 
Units may be seen and run at Power Plant 
Site. Priced to sell immediately— 


FAIRBANKS, MORSE & CO. 
1300 LIBERTY STREET 
KANSAS CITY, MISSOURI 





FOR SALE 
1000 KW 250 VOLT DC 


General Electric extraction type turbo-gen 
erator unit complete with condenser and 
switch board. 12 years old. Excellent oper 
ating condition. Available for immediate 
shipment. We are anxious to move this unit 
priced accordingly. 
For complete specifications and 
information write 


WOLVERINE SHOE AND 
TANNING CORPORATION 
Attn. Paul Newcombe 
Rockford, Michigan 











FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, gen- 
erators, pew or use 


PENN MACHINERY COMPANY 
Jackson, Miss. 














700 also 450 HP—180 rpm, 4160 
0 cycle UNUSED SYN. MOTOR 
1 ~187 5 eva G.E. condensing turbine unit. 100 
. 440 AC—250 DC M.G. Bet. 

: 500 KW 360 or 400 RPM—480/2400 

volt horizontal waterwheel generator. 
H. BLANE JOHNSON & ASSOC. 

Application Engineers 

53 W. Jackson Bivd. Chicago 4, tl! 








432015 1800 
**BALL BEARING—***SEP. EXCITER 
ALBERT HELLER CO. 
210 Snediker Ave., B’klyn 7, N. Y. HYacinth 5-0800 


A Partial List—Special Low Attractive Prices 








FOR SALE 
ALTERNATORS 25 Cycles 
Suitable for use as 
SYNCHRONOUS MOTORS OR 
SYNCHRONOUS CONDENSERS 
3160 kva. 750 rpm. 

1700 kva. 750 rpm. 

270 kva. 750 rpm. 

Excellent condition. Immediate delivery. 
FS-4439, POWER 
330 W. 42 St., New York 36, N. Y. 





EXCELLENT POWER UNITS 
2—125 KVA Westinghouse AC generators, 440 
Volts, 277 RPM. Powered by 2 Bruce Mac 
Beth gas/gasoline engines 
1—150-HP, 235 RPM, Synchronous motor. Real 
Bargains 
A A A IRON CO. 
Conton & Hawkins Sts., Dallas 1, Texas 














BOILERS FOR SALE 
Two 250 HP B. & W. Water tube boilers, now 
in operation under Hartford Inspection at 160 
pounds. All pipe, valves, and accessories included 
with (50 ft. steel stack. Available immediately. 
POINSETT LUMBER & 
MANUFACTURING CO. 
TRUMANN, ARKANSAS 
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MOTORS 


7x7 AiR COMPRESSOR 


Ingersoll! Rend 7x7 Class ERI—100#—with 
or without drive. 


1—400 KW Westinghouse 500 V. DC 750 
RPM 800 Amps. Motor—580 HP. Synchre- 
neous 3 Ph. 25 cycle 440 V. 750 RPM. 


ANODIZING M.G. SET 


33 KW Gen. Elect. Type BR. Form C 60 V. 
DC. Direct connected to 50 HP 3/60/440/ 
1800 Gen. Elect. Meter. 


600 HP GEAR REDUCER 


1—600 HP Ferrel-Birmingham Herringbone 
Geer Unit. Type SL. Size 30/16 Speed 
730 RPM to 115 RPM. 


400 HP GEAR REDUCER 


1—400 HP Nuttall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 RPM with High Speed 
Shaft Extension for Broke. 


400 HP SYNCH. MOTOR 


1—400 HP Westinghouse Synchronous Motor. 
3/60/2300/900 RPM. Unity P.F. with di- 
rect connected exciter—Late Type. 





GENERATORS 


MOTORS 
60-50-25 Cycle in Stock—All Sizes. Slipring— 
Squirrel Cage—Synchronous. Ali types of 
Centro! Equipment. 


100 HP Westi: yoo Slipring 3 Bearing 3/60/ 
220/440/4 43e RP 


100 HP Gen. > ea Type | form K 3/60 
2300/600 RPM 


100 HP Gen. Electric Type KT 356 3/60/2200 
900 RPM. 


125 HP Gen. Electric Type | form K 3/60/ 
440/720 RPM. 

125 HP Gen. Electric Type KT 3/60/2300/1200 
RPM. 

a 4 Gen. Electric Type KT 3/60/440/500 

150 HP Gen. Pestle Type | form K 3/60/ 
2300/720 RPM. 


150 HP Gen. Electric Type | form K 3/60 
2300/900 RPM 


200 HP Gen. yh Stipring Type | form M 
3/60/440/600 RPM 


aa A Gen. Electric Type KT 3/60/440/600 


250 HP Gen. Electric Type KT 3/60/440/720 
RPM. 


SEARCHLIGHT SECTION 


TRANSFORMERS 


T.E.F.C. MOTORS 
60 HP Westinghouse CS-607 3/60/440/900 X- 
Preef 


50 HP Ideal New. 3/60/220/440/1800 


2—20 a4 be Allis ES. 365 3/60/220/440/ 
1800 X-Preof 


15 HP Louis Allis EX-364 3/60/220/440/1800 
X-Proef 


DC CIRCUIT BREAKERS 


1—1000 AMP. Condit. 2 Pele 
1—1600 AMP. Condit. 2 Pole 
1—1600 AMP. Westinghouse 2 Pele 
1—3000 AMP. Westinghouse 2 Pele 


125 VOLT DC MOTORS 


1—100 HP Crocker Wheeler 125 Volt DC 
850 RPM Ball Bearing 


1—150 HP Crocker Wheel 125 Velt DC 
350 RPM Ball Beering. 


Will make 1200 RPM 125 Volt Generators. 





350 KW GENERATORS 


2—350 KW General Electric Generators 
Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 








REBUILT TRANSFORMERS 
3—100 KVA G.E. 1 ph., 60 cy. 2400/4160 
pri. 120/240 sec. 
3—1667 KVA Wagner | ph., 25 cy., 23,000 
pri., 575 sec. 











ERIE ELECTRIC CO., INC, 1% CHURCH st. 


BUFFALO, N. Y. 














BOILERS 


NEW- USED 
RECONDITIONED 


Stian is and Els 


Power Equipment 
J PARKER THOMPSON co 
dO” FIFTH AVE, NEV/ YORK CITY 


MURRAY MILL To asare @ 





FOR SALE 
nd hand 25,000 barrel cone-roof Stor- 
mantied and ready to ship. Tanks were 
previously used for oil storage. Pieces matchmarked 
Drawings available. 
MISSISSIPP! CHEMICAL CORPORATION 
Yazoo City, Mississippi 


r erection 








FOR SALE 
1 STEEL STACK 
32 in. inside dia. x 70 ft. high. 


EMMONS LOOM HARNESS CO. 
P. ©. Box 927, Lawrence, Massachusetts 





COMPRESSORS 
AIR or GAS 


GUARANTEED REBUILT 
All Types aad Sizes 
Motor and Steam Drive 

Also:—Aftercoolers, Air Receivers, 

V-Belt Drives. 


EARL E. KNOX CO. 


1107 BACON ST. ERIE, PENNA. 











200—150—1 25—100 
( KV A F-M Ful 


75 HP Slip Rg. Motors 
1 Diesel Eng. Gen. Set 
Marine Boilers 
l g h us Moto 
00,000 Gal 
600 Sq. Ft. Sr 
0,000 1/0 Trer 


H. & P., 6719 Etzel, St. Louis 14 











COMPLETE LIQUIDATION 
of the Lake Superior District 
POWER PLANT 
Ironwood, Michigan 


Offering three 4000 KW turbines with 
all appurtenances 


Complete inventory on request 


KLATZKY BROTHERS, INC. 
CALUMET, MICHIGAN 














CALL SANDMAN FOR ONE-STOP SERVICE 


MOTORS: General Electric, U.S., Crocker- 
Belgian, Diehl, 


Wheeler Reliance, 
Hoover, Marble-Card 


CONTROLS: General Electric Monitor, Eu- 


clid, Arrow, Hart, & Hegeman 


DRUM CONTROLLERS—GRIDS—RAILS—BASES—GENERATORS—FREQUENCY CHANGERS— 
SPECIAL VOLTAGE APPARATUS 


YOUR INQUIRIES SOLICITED 
CALL OR WIRE 


SANDMAN ELECTRIC CO. 


665 PARKER ST., 
SALES & SERVICE 


Tel. Highlands 2-7600 


TRANSFORMERS: General Electric, Wagner, 


Saban, Eisler 
RECTIFIERS: Mellaphone, Ther, Cadillac 


REPAIRS: All Sizes to 1000 H.P. 


INC. 


/ 
BOSTON 20, MASS. 
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TURBINE-GENERATOR UNITS 
25,000 KVA-20,000 KW. 80° P.F., 3 phase 
60 cycle, 13.200 volts. 1800 RPM General 
Electric Company condensing turbine gen- 
erator unit 215 P.S.1.G. 540-550° T.T. com- 
plete with direct connected shaft exciter, 
switchboard, a 30,000 square foot West- 
inghouse surface condenser and condens- 
ing accessories. 
< a 

Condensing—3 phase, 60 cycle 
6250 KVA G.E., 5-stage, 2300/4160 volts, 

2002 P.S.I., 600° TT. 

3750 KVA Westghse. 2300 volt, 200 PSI. 
2500 KVA G.E. Type ATB, Form HT, 2300 

480 volts. 3600 RPM, 2-beasing al- 

ternating current generator LESS 

TURBINE. 

2500 KVA Westghse. 2300 volt, 250 PSI. 
1563 KVA Allis, 600 volts, 200 PSI. 
1000 KVA G.E., 2300 volt, 250 PSI. 


Non-condensing—3 phase, 60 cycle 


1563 KVA G.E. 600 volt, 250 PSI, 20¢ 
gauge back. 


KVA Allis 2300/480 volts, 125-150 
PSI 122 back. 

KVA G.E. 2300/480 volts, 125-150 
PSI 202 back. 

KVA Westghse-Moore 480 volts, 250 
PSI 5-102 back. 

KVA G.E., 2300 volts, 150-200 PSI. 
KVA Westghse, 2400 volts, 150-250 
PSI 102 back. 


+ > 
Direct Current 


KW G.E., 250 volt, 150 PSI. auto- 
matic extraction, condensing. 

KW (2) Westghse. 3-wire, 250 volt, 
285 PSI. condensing. 

KW G.E., 250 volt, 200 P.S.I., 25¢ 
gauge back non-condensing. 

KW Westghse. 3-wire, 250 volt 150/ 
2502 P.S.I. non-condensing. 

KW (2) G.E., 125 volts, 200-275 PSI. 
KW (2) Westinghouse-Moore, 120 
volt, 2002 P.S.I. condensing. 

KW (2) Elliott, 125 volt, 200-250 P.S.I. 
non-condensing, exciter sets. 


625 KVA G.E. 240 volt generator con- 


500 KVA G.E. 240 volt generator con- 


375 KVA Westghse, 2400/480 volt gen- 


UNAFLOW GENERATOR UNITS 
3 Phase, 60 Cycle 


nected 29x36" Skinner horizontal 
engine, 150 PSI complete. 


nected Skinner Vertical engine 150- 
175 PSI complete. 


erator connected Ames Vertical en- 
gine, 150 PSI. 
KVA Westghse. 240 volt generator 
connected Skinner Horizontal En- 
gine, 125-1502 P.S.1., 52 gauge back. 
& > 
Direct Current 
KW G.E., 3-wire. 250 volts. 360 RPM 
generator connected Skinner vertical 
engine 150 PSI—5< back. 
KW Crocker Wheeler 125 volt gen- 
erator direct connected Ames Verti- 
cal non-condensing engine 1502. 
KW Allis 125 volt generator con 
nected Hill vertical Diesel engine. 





UTILITIES MACHINERY CORP. 


1965 EAST 6th STREET * CLEVELAND 14, OHIO Long Distance 422 











STEAM POWER PLANT 


5—714 HP Combustion Engineering WATER TUBE 
BOILERS, with Ebaseo Superheaters, Sturtevant 
High Pressure Econemizers, Green Chain Grate 
Stokers, Hagan Combustion Controls, Copes Feed 
Water Regulators, Clarage Forced Draft Fans, 
Sturtevant induced Draft Fans, Smoke Stacks 
Good for 2502 pressure by Hartfor 

1—705 HP Stirling 4 drum Boiler with B&W 
Superheater, Green Chain Grate Stoker, Sturte- 
vant Economizers, Sturtevant induced Draft Fan 
with Smoke Stack. Good for 2502 pressure by 


HP Webster Water Heaters 

i—McCaslin Pivoted Bucket Conveyor System for 
handling coal and ashes. Approximately 300 
long 

6—Stee! Coal Bunkers, 80 tons each 

1—30" Wheeler Single Stage Circulating Pump 
30,000 GPM direct connected to 300 HP Allis- 
Chalmers Motor, 3/25/440, 360 RPM. (Has ex- 
tra impeller for 15,000 GPM) 

i—4"x6" Dayton-Dowd Centrifugal Pump direct con- 
nected to 125 HP General Electric-Curtis Steam 
turbine 

'—100 KW General Electric 125 Volt DC Genera 
tor direct connected te a General Electric-Curtis 
Steam Turbine, 2-stage with reduction gear, 
Type SO, 3600 to 1200 RPM 

i—Type 1A-60 Wheeler Turbo Air Pump direct 
connected to 75 HP Ge ae aa Curtis 2 
stage Steam Turbine, 1750 

'—6" Wheeler Centrifugal vdhcat Pump direct 
connected to a 20 HP ——, a 2- 
stage Steam Turbine, 1800 R 

t—Combination Circulating Aas ~ Condensate 
Pump driven by 190 HP General Electric single 
Stage Steam Turbine through a Westinghouse Re- 
duction Gear, 3500 to 700 RPM 
" 2-stage LeCourtney Centrifugal Pump, 200 
GPM 650° Head at 3700 RPM direct connected 
to 53 HP Westinghouse Steam Turbine 

1—3000 KVA General ~ hye Synchronous Con- 
verter, Type HCC, 6 phase cycle, 250 RPM 
600 Volts DC with 13150 KVA General Elec. 
tric Transformer, 3 phase, 25 cycle, 6600, 13200- 
445 Volts with starting panel and al! instruments 

1—1000 KVA General Electric Synchronous Con- 
verter, Type HCC, 6 phase, 25 cycle, 750 RPM 
600 Volts DC with 1—1050 KVA General Elec- 
trie Transformer, 3 phase, 25 cycle, 13200/445 
volts with starting panel and instruments 

1—500 KW Westinghouse Synchronous Converter. 6 
phase, 60 cycle, 1200 RP 600 Volts DC with 
Starting panel and instruments 

i—4000 KVA Westtagboute Transformer, 3 phase, 
25 cycle, 13200/6600 volts 
—700 KVA Westinghouse Transformers, single 
~ phase 25 cycle, 7620/6600 volts to 13200 volts 

i—Kennecott Pressure Type Industrial Water Filter 

t—50-Ton Electric Traveling Crane—55'5/2" Span 


Send for Complete Inventory 


MORSE BROS. 


MACHINERY COMPANY 
2900 BRIGHTON BLVD. 
P.O. Box 1708, DENVER, COLORADO 


SPECIAL OFFERING — Immediate Delivery 





1—125 H.P. Erie City Economic, 1502 working pressure. Complete with stack and 
condensate return system. New in 1945. 





wot eor at 2 
1—600 H.P lead Boiler. 


2—150 H.P. D. M. Dillon Scotch Marine Boilers, es pressure, A.S.M.E., N. Y. Stand- 
ard, Oil Fired, further specifications on reque 
00 Babcock & Wil cox, » Soemeas Steel , Straight Tubes. Insured and 


A number of high-pressure boilers up to 600+ pressure and 3000 H.P. 
TURBO GENERATORS 
1—1000 KW, 1—750 KW, 1—500 KW, noncond, 15 Ibs. B.P. 3/60/480 V. 





Switchgear, compressor Ww 











We handle Boilers of various sizes and varying pressures; also Turbo-Generators, Diesels, transformers 


We buy entire power plants. What have you to offer? 


342 MADISON AVENUE 
HOWE BROTHERS «« vox v7.5. 
MUrray Hill 2-8562 








Immediate Delivery in All Types of 


BOILERS 
Bought * Sold * Rented 


We own and offer the following 
types of equipment now located at 
our warehouse: 

1—50 H.P., 150 Ib. Clayton Package 


Boiler 
Erie a Economics—125, 170, and 200 
H.P 


Fire Box Boilers—165 H.P 
og Type Boilers—18, 30, and 100 


2 New Frederick Stokers—2500 Ibs. of 
coal/hr. 


BOILER & EQUIPMENT CO. 


743 Bedford Ave. Brooklyn 5, N. Y. 
ULster 5-3588 








FOR SALE 
Used Equipment—Good Condition 


Inspection Invited 


EVAPORATING & CRYSTALLIZING 
PLANT—7 Swenson Calandria type 
Evaporators and one Vacuum Crystal- 
lizer, two stage. Complete plant with 
pumps, etc., on steel structure. 

POWER PLANT—3—500 HP B & W 
Sterling type Boilers, complete aux. 
equip. Also 2 Waste Heat Boilers, same 
type. 1250 KVA 440 V. Generator di- 
rect connected G.E. Steam Turbine, 
switch board and aux. equip. Also steam 
driven C.P. Air Compressor size 12” x 
4" x11". 


Write for Particulars 


MANGANESE, INC. 
P.O. Box 2008 HENDERSON, NEV. 














SPECIAL TRANSFORMERS —YOUR SPECIFICATIONS 





NEW 
TRANSFORMERS 
COOLED 


ARROW TRANSFORMER CO., INC. 








OIL ot : 
AIR COOLED 1932 E. 
PHASE CHANGES 











Philadelphia 34, Pa. 
Garfield ! 5.0433 


REBUILT 
RECONDITIONED 
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SEARCHLIGHT SECTION 


GLO Lu ELECTRIC CO. 


927 HARRIET ST. CINCINNATI 3,OHIO 
PHONE MAIN 3024 





MEMBERS OF AMERICAN REBUILDERS ASSOCIATION, A MEMBER BODY OF AMERICAN STANDARDS ASSOCIATION 


SQUIRREL CAGE, OPEN MULTI-SPEED MOTORS 750 500 Westgh 1070 800 13200 

on ne MOTORS 3 PHASE, 60 CYCLE 600 250 Westgh 

vo DESCRIPTION ; - (2-300KW Gen.) 1200 2300 

Weatinnhenss RPM VOLTS DESCRIPTION 600 250 
Westinghouse 5 7 450 5 
GE 
G_E..-! 
A-C 

c Century, SCN-504Y 
Century, SCN-27 
Westgh., CS-365 
R&M 


GE 
Westgh.-G_€ 


G E 
Westingho use P 1800 
K F544 1800 
) * 1800 22 Wagner. 364 
900 450 Reliance, B-405 high 
torque, high slip 
5 Ge Al. Ch 
GE SLIP RING MOTORS Al. Ch.-L.A 
Westgh. CS 5 S Westgh 
Triuenph VOLTS DESCRIPTION 250 Westgh 
Westinghouse 0 440 West.-CW 
G.E 37 2300 Al. Ch 
440 GE 
440 


TE. FC, BB PLATING AND ANODIZING 
D.C. OUTPUT >. END 

AMPS VOLTS RPM DESCR HP VOLTS DESCR 

7500 3750 6/12 270 Munning 60 440 West. CS 
Cage 

425 Jantz & Leist 

r) 2400 1200 Westgh 
Westinghouse 1500 / 600 HVW ! 
GE i 1500/75 6 12 1200 Munning Loeb 


L-A-HC 5 
Century 25 2 Al. Ch 4000 2 to 8 
GE 


WH Syne 


1000 1200 Century 


1000 1200 Star. | Brg _ 

1200 Wagner —_ 

40 Elec. (GE 900 Westgh > 440 

* New i § 900 E-M 440 

i.€ 1200 W-E 3 440 
Imperial MOTOR GENERATOR SETS 900 G.E 440 
Howell ou j 5 1200 G.E 440 
A-C uTPUT A.C. INPUT 5 1200 Ideal 220 
Ra KW Voltage Description HP RPM Volts GE Rectifier 440 
Westinghouse 1500 600 G.E.. MCF 2100 720 13200 1200 HVW 7 440 

A-C 800 500 West., 3 unit 1200 1200 1800 Hobort 220/440 Hob: 

* New Motors 750 50 G.E 1070 900 2 1800 G.E 220/440 GE 








-125 KW 400 RPM 18712 HP Buckeye 
Diesel Generator Set with all acces 
sories 

—225 HP Buckeye 
Belted Unit 


ROBERT L. NEISWANDER 
LIMA, OHIO PHONES 42867, 65817 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


TURBO-GENERATORS I— 500 KW, 4160 200 N.C 
2—4000 KW, 2300 V., 150 #Cond 2—1000 KW, 480 V., 180% Cond 
i—3500 KW, 4000 V., 1502 I a a 
{—4000 KW 2300 V.. 400% Cond - , on 
al ae i—250 KW, 250 V., DC 
i—3000 KW 13,200 V., 425% Extr aby sake ig RE BOILERS 

1702 Non-Cond . wd 
I1—2500 KW, 480 V., 1502 Cond DIESEL GENERATORS 
I—2500 KW, 550 V., 250% Cond i—1000 KVA, 2400 V 
ELECTRICAL CABLE i—1500 KW, 2300 V., 2002 Cond i— 700 KW, 480 V = 

: os Sieat i—1250 KW, 2300 V., 2502 Extr 3— 540 . 480 V _ 2252 1942 
$ Special constructions. Odd lengths, '—1000 KW, 2300 V., 1752 Extr. \— 437 KW, 480 V. i 200 1941 

Large stocks on hand of high voltage, lead cov i—1000 KW, 4160 V., N.C. 1949 i— 200 KW, 480 V 2002 1940 
ered cables not ordinarily stocked by your regu Write or wire for additional data aad prints. 


© Cit'te length. Reasonably priced A. LEE ELIIS CO., U. $. Machy. Bldg., 140 Federal St., Boston 10, Mass. 
THE BUYERS Sear BE SATISFIED—ALWAYS 


Diesel 400 RPM 


FIRE PUMP 


i—New 1000 G.P 
Turbine Driven 








3—50,000% pr hr. 2752 


UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clybourn Ave., Chicago 14, Ill. 




















SLIP RING MOTORS 
3 phase, 60 cycle 
Make Speed Type 
Gt IM 
Ww cw 
GI I 


Speed Type 
1200 ARZZ 
JEX 


Voltage 


Voltage 


QLat 


R cones ioe e, . nF SYNCHRONOUS MOTOR 
COMPRESSORS ; cc a eM 
VACUUM PUMP v eel 
TRY THE BEST i IM 
YOUR CHOICE: Drit 
Amer:can—Bury—C hicago— 0 t ( AR Y 
Curtis—D avey— Gardner 2 200 IM 


(nhs SQUIRREL CAGE MOTORS VERTICAL GEAR HEAD 


Penn—Schramm— 
Sullivan—Worthington oa : te 
3 phase, 60 cycle i 34 Ft 
1200 cl ‘ 


VARIABLE SPEED MOTORS 


GI 1 00 BTA 





American Rebuilts 
Are Best 


AMERICAN AIR COMPRESSOR CORP. 


Dell Ave,, & 47th North Bergen, N. J. 














0 1c 
TEFC 
KT 
I 
K 





STEAM TURBINE 


RPM Westing 


ea exhaust, with We iward 


WM. KECK’S SONS 


Electric Motor & Engineering Service 


201 N. Bluff Street 


Joliet, Illinois 
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_suiP RING MOTORS 3-Ph., 60 Cy. 


“SE 
iF 
Ek 


Vhse 


: -< Wwase 
1/44 Whase 
une UNIT 


2.500 am 
utator 





Speed 





2—2000 amp., GG E, 3 pole, 600 v., air 
2—1600 amp., 
2—1200 =, ae . 
'—400 


CIRCUIT BREAKERS 


ITE. 3 pole, 600 v., air 
3 pole, 600 v., 

€., TF vee. FUKO. 236 
cater yee, “high interrupting capacity. 











SQUIRREL CAGE MOTORS 


Volts 57 e 


A. C. GENERATORS 


560 rpm, 2300/440/220 V., G.E 


440 
1300 rpm, iso/s40 s » Whee. 


250 kw, 1200 rpm 
V 





—s 90 kva, Whse ° 


D. C. MOTORS 


MOTOR GENERATOR SETS 


250 V., Whse., conn. to 375 HP. 
ayt 

to 250 kra 

al., conn, 

120 hp 


to 100 hp 


0 kva 00—120/240 V 
2300-110/220 V., 





STEPHEN HALL & CO. 


458 SEVENTH ST 





HARRY J. RICE pres. 


HOBOKEN, N. J. 








2—1000 HP. B.&W. Boiler, Longitudinal Drum 
seamenet Headers, 225 pressure. Built 
1920. 


2—750 H.P. 200> B.&W. Stirling, 
have new tubes on location 
2—500 H.P. 450 Lb. Walsh-Widener Sectional 

Header Cross Drum Water Tube Boilers 

Complete with Superheaters, Boiler Feed 
Pumps, and all Miscellaneous Equipment 
Built in 1928 

1—400 H.P. Keeler C.D Integral Type Water- 
tube Boiler with complete Todd Oi! Burner 
Installation. Design Pressure 160%. Built 
1940 

2—250 H.P. Erie City 3 Drum Low Head Boilers, 
1942, 200 Lb. Working Pressure, Peabody 
Burners, Brooks Control quipment, Pratt 

Daniel Stack on each Boiler Pumps, Heater, 
and Piping 

1—200 H.P. Union tron Works, 
versal Economic type 

1—600 H.P. B.&W. Sect. Header Boiler, 2002 

1—150 H.P. Bros 1502 w.p., 3 drum, Bent 
tube, self contained, steel encased, brick 
lined. 90002 steam per hour 

Miscellaneous Scotch Marine Boilers, 75 to 150 
H.P. available 

1—500 HP “7 gt —— Package Boiler, 
150 Lbs. #6 Oil, 

A Number of Self dena & Economic Units, 
50-150 H.P., 100-200 Lbs. Pressure 

2—Detroit Roto-Spreader Stokers for 300 H.P 
Boilers, nominal rating 

Combustion Engrg., Spreader Stoker complete 
with fan & Hogan Controls-Stoker. Designed 
for 600 H.P. boiler at 200% of rating, or 
1200 H.P. 

—6 Cylinder Enterprise Diceet 800 H.P. direct 
connected to 1000 K.V.A., 3 ph., 60 cyl 
2400 V. Elliot Generator complete with all 
aux. Unit built 1948, 1400 hrs. use only 
750 K.W. ond 1—500 K.W. DC 240 V 
Generators dir. conn. to 2—Westinghouse 
non.-cond. Turbines—3600 r.p.m. reduced to 
900 r.p.m. on generators. Includes switch- 
boards 
B.&W. Type FF Integral Boilers, 16,0002 
each, 160 w.p. 2 in one plant. Complete 
with all equipment and stoker fired. 1 in 
another plant complete with all equipment, 
stoker fired. Built 1946 
complete plant consisting of 2 Keeler C.P 
Boilers complete with Detroit Roto-Stoker, 
ali auxiliaries and piping Built 1942 
Boiler will move without disturbing pressure 
parts. 160> w.p., 210002 per hour each. 


WARNER J. SHERB, INC. 
342 Madison Avenue, New York, N. Y. 
Telephone MUrray Hill 2-9098 


1918. We 


200>, Uni 


FOR SALE 
One 250 H.P. ERIE CITY BOILER Economic Type 
150 Ib. W.P. Complete with Oi! Burner, Stack, 
Pumps and all fittings. Call or write. 


J. KRAUSS 


124 Commerce St Ph. MA 2-3939 Newark, N. J. 








DIESEL GENERATORS 
3—1000 KW Gen. Motors 4160/2400 V. 
1—1250 KVA Nordberg 2300 V. 
i— 400 KW Enterprise 2400 V. 
i— 190 KVA Baldwin 440 V 
3— 300 KW Baldwin 120/240 V 
8— 100 KW Superior 120/240 V 


R. C. STANHOPE, INC. 
60 E. 42nd St., New York 17, N. Y. 


WANTED 
COAL CRUSHER 


To crush coal to barley size. Capac- 
ity 20 ton per hour. Address reply 
to 
ELIZABETHTOWN CONS. 
GAS COMPANY 
Erie St. Works 
Elizabethport 1, N. J. 








Mydre-Moctis Goscreting Equipment i 
G.E, 4 ) 
120 RPM 
225 rpm. Ex 
a 
00 RPM Smith 
head. 


WM. C. MOULTON ASSOC., Monson, Mass. 





CASH i2tris:" 

SURPLUS 
AC & DC Motors — Generators — Pumps — 
Transformers — Controllers — Oil & Air Break- 
ers — Axial Fans — Diesel & Turbine Driven 
Equipment. 

Send Us Your Lists & Requirements 
T HELLER CO. 
210 SNEDIKER AVE., BROOKLYN 7, N. Y. 
HYacinth 5-0800 








90 HORSEPOWER — FOR SALE 


turbine. Develops 90 HP 


used horizontal water 
2 foot head. Overall length 


On 
140 RPM 


FS-4628, POWER 
330 W. 42 St., New York 36, N. Y. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths toe long or too short 
TELEPHONE: EASTGATE 7-4778 
PIERCE CABLE CO. 

2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 

















BOILERS 


10 te S000 HP 


Diesel, Steam Turbine, Engine 


GENERATORS 


Heavy Powet Equipment 
Industrial Chemical Process 
Equipment 
NEW — RECONDITIONED USED 
DEAN G. STRICKLER & ASSOCIATES 


1346 Cennecticu!t Avenve, NW 
Washington 6, 0. C DuPont 3386 


WANTED FOR CASH 
Electric Motors—Starters, Transformers—Oil & 
Air Brkrs. Wire—Cable—Wiring Materials. 

Send Listings 
ALLIED ELECTRIC & MACHINERY CO. 
1007 Falls Bidg., P. O. Box 1838 
MEMPHIS 1, TENN. 











WANTED 
LARGE EQUIPMENT 


Air compressors, motor generators, diesel en- 
gines, overhead electric cranes 
PAUL JAY 
Brooklyn, N. Y. 
Nightingale 8-0740 


50 Exeter St. 
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TURBO-GENERATORS 


AVAILABLE IMMEDIATELY 


1—6250 kva 5000 kw 3600 rpm Allis-Chalmers 200 Ibs. 100° SH 
condensing. Will operate 275 Ibs. 615° TT without change. 
Generator 3/60/11500 can be changed to 2400/4160 V. Com- 
plete auxiliaries—can be operated for inspection. 
factory engineer in September 1951—no repairs required. 

1—1875 kva 1500 kw 3600 rpm General Electric 150 Ibs. 0° SH 


condensing. Generator 3/60/2300 


1—1567 kva 1250 kw 3600 rpm Allis-Chalmers 140 Ibs. condensing 
Will operate 200 Ibs. 450° TT without change. Generator 3 


60/2300. Complete auxiliaries. 


ALSO 


BATTERY CHARGER 
2—400 amp 42 volts Hirtner M-G set 3 /60/220-440 
with complete D.C. control and motor starter. 
COMPENSATORS, A.C. AUTOMATIC 
75 hp 3/60/2300 Cutter Hammer Bul. 9622 w/current 
limit, fuses. Ne 
125 hp 3/60/2200 i E. CR7051-HIA 
COMPENSATOR, A.C. MANUAL 
100 hp 3/60 2200 Westinghouse Type A 
CONDENSERS 
2—725 sq. ft. C. H. Wheeler 2 pass surface. New 
COMPRESSORS, AIR 
1000 CFM @ 225 rpm CP 2 stage 20°x!2*x14" short 
center belt drive 
DIESEL GENERATORS 
250 kw 400 rpm 3/60/220-440-2200 Superior YLO 
ENGINE GENERATORS 
2—65 kva 327 rpm 3/60/220 Engberg 9xi0 vertical 
175 Ibs. non-condensing 
GASOLINE ENGINE GENERATORS 
50 kw 1800 rpm 3/60/220 Waukesha-Bardco on wheels. 


TAMPA ARMATURE WORKS 


401 S. MORGAN ST. 


Checked by 


1—1250 kva 1000 kw 3600 rpm Westinghouse 185 Ibs. 100° SH 
condensing. 3/60/2300. Completely reworked, generator has 
new winding. Complete auxiliaries. 

1—937 kva 750 kw 3600 rpm General Electric 150 Ibs. condens- 
ing. Generator 3/60/2300. 

1—625 kva 500 kw DeLaval geared 5000/900 rpm 150 Ibs. con- 
densing. Generator 3/60/2300. Can operate 275 kw 10 Ibs. 
BP without change. 

1—187'4 kva 150 kw Westinghouse geared 7200/900 rpm 150 


Ibs. 100° SH non-condensing. Generator 3/60/240. 


GENERATORS, A.C. 
he kva 225 rpm 3/60/220 Allis-Chalmers engine type 
250 kw 1800 rpm Westin pone ped. brgs 
300 kw 720 rpm 3/60 any voltage G 

GENERATORS, D.C. 
75 kw 1200 rpm 125 V. GE olan bre 
20 kw 1200 rpm 125 V. GE C 

ponedehyny SLIP RING 
2200 


y' 
MOTORS, sours. CAGE 
125 hp 3600 rpm 3/60/2 ype 


MOTORS, SYNCHRONOUS 
400 hp 1800 rpm 3/60/22 me, ee ped. brg 
290 hp 720 rpm 3/60 an GE Type ATI ped. en 
MOTOR- GENERATOR SETS 
1000 kw 600 V. 514 rpm Westinghouse 1440 hp any 
voltage syn. motor 


PHONE 2-1966 


IN OUR STOCK 


OIL CIRCUIT BREAKERS 
600 amp. 15000 V. West. F022! o/d solenoid oper 
600 amps. 15000 V. Conduit 01 o/d solenoid oper 
—e amp 15 KV Westinghouse CO-!! -ion Grid 
000 solenoid indoor 
1—2000 amp {5 Q-11 De- ion Grid 
500,000 KVA 125 v solenoid indoor 
i—400 amp 73 KV Gen Elee FKO236 outdoor 


PUMPS, BOILER FEED 
750 gpm 450 ibs. 3600 rpm Goulds 3360 4°—4 stage 
475 gpm 750 Ibs. 3600 rpm Goulds 3360 3°—6 stage 
2—150 gpm 230 Ibs. 2750 rpm Frederick steam turbine 


TRANSFORMERS, 60 CYCLES 
2—1000 kva 13800/2300 V. | Ph. GE Yype H Form 
vo 
—75 kva _— 4160 /240-480 V GE Type H 


Form K 
337% kva 2400. 4160/120-240 V. | Ph. GE Type 


1 Ph 


orm 
2400- 4160 — 240 V. t Ph 
Makes—All moder 
> kva 2400-4160 "20 240 V 1 Ph 
Makes—All moders 


INC. 


TAMPA, FLORIDA 


Various 


Various 








FOR SALE 
IMMEDIATE DELIVERY 
DIESEL GENERATING PLANT 


Complete plant, 360 HP. Marine Diesel with 
312 KVA—Generator, 60 cycle 2300 Volts 


AIR COMPRESSOR (STATIONARY) 
Gardner 10 x 8, 20 HP. GE Motor, with controls 
Gardner 12 x 10, 30 HP. G& Motor, with 

controls 

CENTRIFUGAL PUMP 

American Well Works Tanden, 500 GPM—at 

60+, 30 HP. GE Motor with controls. 
All the above equipment are in operating con- 
dition and have been used very little. Buyer 
to remove any or all items purchased within 30 
days from date of sale. 


QUILTY ENGINEERING COMPANY 
Industrial Buildings 
435 W. Spring Ave., Naperville, ill. 
Phone Naperville 552 











FOR SALE 


By Denver and Rio Grande 
Western Railroad Company 
1531 Stout St., Denver 1, Colorado 
Office of Chief Engineer 
1—75 KVA—2400 V, 3 phase, 60 cycle ‘Jni- 

flow Engine Generator with exciter 
1—Panel Board = circuit breaker and 

a regulat 

250 HP Heine Boiler 160 Ib. design 

1—webetes open type feed water heater 
1—Miscellaneous included valves, pipe 

and fittings 
1—Feed Pump 

Purchaser to dismantle and take 

delivery at Phippsburg, Colorado. 





480/240 volt 


60 cycles 
| 


new. {Located Chicago area 


30 | 
52—Used C. W. 


Qa 


hase 


2 Pa 


1C. W. 2 H.P. 


|6—Gearhead Motors, 
440/3/60 


ISKVG.E 


LOWELL, MASS. 





250 \ 


50-1100 RPM, 230 V. 


lew Westinghouse | 


WE OWN and OFFER 


1—Westinghouse Ignitron Rectifier—Type !SCO6, 160 KW 


/ D.C. complete w/au 


es 6. E. as HS OISC Transformers 


50 cycles at $25.00 « 


700-1400 RPM 


D.C. } 


SPECIAL PRICES ON THE FOLLOWING: 
20—Lint Free Motors, New Westinghouse !0 H.P., 


1750 RPM, 220/3/60 
H.P., 520 RPM, 220/ 


$30,000 Inventory New Westinghouse Magnetic and Comb. Starters 
$20,000 Inventory New Sq. D. Magnetic and Comb. Starters 
|\—G. E. GDD-33 Voltage Regulator (D.C.). 
3—Metalclad Breakers—600 amp. F 


Like new. 


K-44B and |—600 an 


25,000 H.P. New and Rebuilt Motors in stock. 


We welcome your inquiries. 


WHITE ELECTRIC MOTORS 


PHONE 6336 
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ADVERTISERS’ INDEX 


This index is a service to readers. Every effort is made to maintain its aceuracy, but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 














Acme Electric Corp Clark Mfg. Co Green Fuel Economizer Co 214 


Air Preheater Corp : Clayton Mfg. Co 23 Grinnell Company Third Cover 
Allen-Sherman-Hoff Co Cleaver-Brooks Co : 


Griscom-Russell Co 
Allis-Chalmers Mfg. ¢ , 35, 56, Clipper Mfg. Co Gundlach Machine Co., T 
Allpax Company Coast Metals, Inc 

Aluminum Co. of America Cochrane Corp 

American Blower Co Combustion Engrg.-Superheater, Inc 
American Brake Shoe Co Conoflow Corp. 


(Brake Shoe & Casting Div Copes-Vulcan Div. Continental Foundry 
American Chain & Cable Co & Mach. Co. “15 


Hagan Corp. 

Hall Laboratories 

Hapman-Dutton Co. 
(Dutton Boiler Div.) 


1 
; Haynes Products Co. 


American District Steam Co Crane Company 
American Engineering (Co ‘ Cyclotherm Corp. Hays Corp. “ 
American Locomotive Co Hendrick Mfg. Co. 
(Aleo Products Div.) Henszey Company 
American Marietta Co Darcoid Company , Heyl & Patterson, Inc. 
(Veldura Div.) Darling Valve & Mfg. Co 22 Hill Pump Valve Co. 
American Pulverizer Co : Dart Union Co. Hills-MeCanna Co. 
Anchor Packing Co Davis Regulator Co. Hoffman Specialty Mfg. Corp 
Anderson Co., V. D Dearborn Chemical Co. : Honan-Brane Corp. 
Arkansas Fuel Oil Co 
Armstrong Cork Co 
Armstrong Machine Worl 


DeLaval Separator Co. 
DeLaval Steam Turb'ne Co. 
Deming Company 

Assoc'ated Research, Inc : Detroit Stoker Co. 

Atlas Valve Co 


Illinois Water Treatment 
Ingersoll-Rand Co. 
International Nickel Co. 
Diamond Power Specialty Corp Iren Fireman Mfg. Co. 
Dodge Mfg. Corp. r I-T-E Circuit Breaker Co. 
Babbitt Steam Specialty Co oe _ EF 

Babcock & Wilcox Co 5 ete = Jefferson Union Co. 

Badger Mfg. Co. Jeffrey Mfg. Co. 

Bailey Meter Co 2- Eagle-Picher Company : Jenkins Bros. 

Baltimore & Ohio Railroad ° Eastern Gas & Fuel Jerguson Gage & Valve Co. 
Bartlett & Snow Co., C. O Economy Pumps, Inc. Johns-Manville 

Belco Industrial Equip. Div. Ine - (Div. of C. H. Wheeler Mfg. Co.) Johnson Co., S. T. 

Bell & Gossett Co Edward Valves, Inc. Johnson Service Co. 

Belmont Packing & Rubber Co Electric Machy Mfg. Co. . ‘ Johnston Pump Co 
Bethlehem Steel Co. Electric Products Co. Joy Mfg Co. 

Betz Co... W. H. & L. D Electric Storage Battery Co. 
Biddle Co., James G Elgin Softener Corp. 


Associates 


: Kalman Floor Co., Ine 
Bigelow Company Elliott Company Keasbey & Mattison Co. 

Bituminous Coal Institute Ellison Draft Gage Co. Keckley Co., O. C. 232 
Black, Sivalls & Bryson, Inc 5 Eng neer Company Kellogg Co., M. W. 241 
Blaw-Knox Construction Co . Erie City Iron Works Kennedy Valve Mfg. Co. . 
Boiler Tube of America Ernst Water Column & Gage Co. Kennedy-VanSaun Mfg. & Engrg. Corp... 28-29 
Bonney Forge & Tool Works a6 Everlasting Valve Co Kewanee Boller Corp.... ‘ 184 
Borden Metal Products Co Key Company . 
Botfield Refractories Co Klipfe! Valves, Inc. 

Brown Boveri Corp. Fairfield Engineering Co 
Buell Engineering Co Farr Company 

Buffalo Forge Co Fisher Governor Co. 
Buffalo Pumps, Inc 2: Flexitallic Gasket Co. 
Builders Prov dence 206 Flexonics Corp. 
Burgess-Manning Co Flaor Corp., Ltd. 

Bush Mfg. Co Foster Engineering Co. 
Bussmann Mfg. Co Foster Wheeler Corp. 
Byers Co., A. M Foxboro Company 


Byron Jackson Co Frick Company 


Koppers Co., Inc. (Coupling Dept.) 247 
Kuljian Corp. 168 


Ladish Company 

Lee Corporation 

Leeds & Northrup Co. Second ¢ 
Leffel & Co., James 

Leslie Company 

Link-Belt Company 

Littleford Bros., Inc. (General Div.) 
Lockett & Co., A. M. 

Garlock Packing Co. 3 Lubriplate Div. ‘ 

Gates & Co., George W. Fiske Bros. Refining Co. 

General Cable Corp. Lukens Steel Co. 


General Electric Co Lumnite Div. 
2 = ; ¥ , os 
Catawissa Valve & Fittings Co. (Apparatus Dept.) Universal Atlas Cement Co. 


Chapman Valve Mfg. Co. General Electric Co. Lunkenheimer Co. 

Chase Brass & Copper Co (Construction Mat. Div.) 

Chelsea Fan & Blower Co., Ine. 3 Globe Steel Tubes Co. Magnolia Metal Co. 

Chicago Metal Hose Div. Flexonics Corp Golden Anderson Valve Spec. Co. Manning, Maxwell & Moore, Inc. 
Chicago Pneumatic Tool Co. Goodyear Tire & Rubber Co. Back Manzel, Inc. 

Childers Mfg. Co. Goulds Pumps, Inc. i 7. Marley Co. 

Cities Service Oil Co. 7 Graver Water Conditioning Co. Martindale Electric Co. 

Clarage Fan Co. Green Fire Brick Co., A. P. Mason-Neilan Regulator Co. 


Cambridge Instrument Co., Inc 
Carey Mfg. Co., Philip 
Cash Co., A. W 
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McGraw-Hill B ( 
* a at ook Co. Steel & Tubes Div. Viki P ( 
eKiernan-Terry Corp cok edition Ge 


Steph -A ’ . 
Midwest Piping & Supply Co. etn tee tng Co. . oi Vogt 
Industrial Div : : = 

Minneapolis-Honey well ee i Stickle Steam Specialties (Co. 
Mitchell & Co., W. K. Stock Equipment Co. Wallace & Tiernan Products, 
Monsanto Chemical Co a Stone & Webster Engrg. Co. Walworth Company 
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The combustion efficiency of your boiler 
depends almost entirely upon the perform- 
ance of the combustion control system. 
When you specify Hagan Combustion Con 
trol Equipment, you specify dependable 
accuracy and reliable performance year after 
year. 

Remember: if as little as one percent of 
the fuel is wasted throughout the life of the 


boiler, the cost of this wasted fuel can 





amount to five, six, or even seven times the 
original cost of the control system. 

So, from this viewpoint alone, you cannot 
afford to buy anything less than the best 
Hagan Automatic Combustion Controls. 

Our engineers have a tremendous backlog 
of experience with all types of combustion 
control applications. Let them put this 
experience to work for you. 


For full information, wire, call, or write: 


HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 
BOILER COMBUSTION CONTROL SYSTEMS 


RING BALANCE 


FLOW AND PRESSURE INSTRUMENTS 


METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEM FOR AUTOMATIC AND 
AERONAUTICAL TESTING LABORATORIES 
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MAIN STEAM PIPING 
INSTALLED AT SALEM HARBOR 
STATION OF NEW ENGLAND POWER COMPANY 


Manufacture of this main steam piping began at 
Pennsylvania Forge Corporation as 20-ton alloy- 
steel ingots (212% chrome, 1% moly steel). Four 
days’ forging changed the ingots into solid bars 30 
ft. long, with outside diameter of 1512 in. Boring, 
turning, sizing and finishing followed. 


ABRICATION of the main steam line for the Salem Harbor 

Station of the New England Power Company, vital link 
in more than 52 miles of piping fabricated by Grinnell, is 
an example of the many skills required of Grinnell piping 
specialists. Grinnell chemists, metallurgists, physicists, 
radiologists and supersonic electronic scientists ... all played 
a part in the bending, welding and testing operations. 


The integration of complex, highly technical skills like 
these into a single organization of trained specialists explains 
Grinnell’s leadership in the field of prefabrication. It ex- 
plains, too, why your interests are best served when you 
call upon Grinnell’s expert personnel and specialized facili- 
ties in the solution of your piping problems. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports *  Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 





the Service 


driving air conditioning blower 


=. belts failed in 4 months, due 
to heavy overload. 


G.T.M.— Goodyear Technical Man — specified 
Steel Cable V-Belts with load-carrying cables of 
airplane-type steel to handle this problem drive. 
Steel Cable Belts lasted 20 months 2 days—gave 
five times the service. 
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FOR HOSE, FLAT BELTS, V-BELTS, MOLDED GOODS, 
PACKING, TANK LINING, RUBBER-COVERED ROLLS 
built to the world’s highest standard of quality, 
phone your nearest Goodyear Industrial Rubber 
Products Distributor. Look for him in the yellow 
pages of your telephone directory. 


GOODFYEA 


THE GREATEST NAME IN RUBBER 


We think you'll like “THE GREATEST STORY EVER TOLD”— Every Sunday — ABC Network 





